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TRANSLATORS'  PREFACE. 

Abridgments  of  English  waterproofing  patents  up 
to  the  last  published  in  May,  1903,  have  been  added 
to  the  original  German  work  of  1897  in  order  to  bring 
it  up  to  date.  It  may  be  taken  for  granted  that  if  a 
process  is  worth  anything  it  is  patented  in  England. 

The  author  deals  almost  solely  with  the  waterproofing 
of  garments,  and  we  have  not  gone  outside  this  limit 
in  our  selection  of  patents. 

London,  September,  1903. 
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CHAPTEE  I. 


INTRODUCTION. 

Waterproof  fabrics  are  those  which,  by  covering  over  the 
fibres  or  the  filling  up  of  the  interstices  between  them  with  a 
substance  insoluble  in  water,  are  not  only  protected  from  the 
destructive  effect  of  dew,  rain,  snow,  etc.,  but  protect  objects 
which  they  cover  from  these  atmospheric  influences.  The 
waterproofing  is  done  with  fats,  oils,  varnishes,  pigments, 
guttapercha,  indiarubber,  and  other  media.  Little  has  been 
written  on  the  subject,  and  the  few  writers  who  have  treated 
of  the  matter  cannot  be  congratulated  upon  their  efforts.  It 
is  customary  to  include  under  waterproofing  such  processes 
as  the  impregnation  of  wood  and  paper  pulp,  the  manufac- 
ture of  waxcloth,  and  of  articles  of  indiarubber  and  gutta- 
percha, etc.  In  my  opinion,  however,  the  term  should  be 
restricted  to  the  treatment  of  woven  fabrics  by  chemical 
means  so  as  to  precipitate  insoluble  oxides  in  the  fibre,  or 
the  impregnation  of  the  fibre  with  organic  bodies,  such  as 
paraffin,  wax,  etc.,  so  as  to  make  it  impervious. 

Absolute  impermeability  can  never  be  attained,  and  does 
not  exist,  even  if  the  fabric  has  shown  itself  watertight  for 
weeks  or  even  months.  If  a  pouch  is  made  of  a  waterproof 
fabric,  and  kept  full  of  water,  we  notice  at  last  that  the  colour 
of  the  outside  begins  to  change  up  to  the  level  of  the  water  in- 
side, without  the  water  itself  showing.  The  outside  often, 
too,  begins  to  get  mouldy.  These  appearances  prove  that 
the  water  has  to  some  extent  penetrated  the  fabric,  and 
pccur  soonest  if   the  waterproofing  has  been  done  with 
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aluminium  acetate,  as  the  basic  alumina  salts  in  the  fibre 
gradually  dissolve.  There  is  no  such  thing  as  a  substance 
absolutely  insoluble  in  water. 

Materials,  when  waterproofed  by  the  chemical  method, 
undergo  changes  only  visible  under  the  microscope.  If  we 
put  an  untreated  fibre  under  the  microscope,  and  then  bring 
it  into  contact  with  a  drop  of  water,  we  shall  see  it  suck  up 
the  water  greedily.  But  if  it  has  been  treated  with  alumina 
the  water  is  not  absorbed,  and  the  drop  looks  like  a  pearl 
traversed  by  the  dark  threads.  Many  bubbles  of  air  crowd 
round  the  separate  threads  and  stick  to  them  very  obstin- 
ately, so  that  even  hard  pressure  with  the  cover  glass  will 
not  get  rid  of  them.  The  behaviour  of  coloured  fibres  is 
different  after  they  have  been  waterproofed  with  acetate  of 
alumina  or  a  metallic  soap.  Here  we  usually  find  both  the 
dye  as  a  lake  and  the  metallic  oxide  adhering  to  the  fibre. 
If,  however,  we  waterproof  with  ammonium  cuprate  or  other 
ammoniacal  solutions  of  metals,  we  notice  not  only  the  de- 
posit of  metallic  oxide  but  that  the  fibre  has  been  altered  and 
parchmentised. 

A  fabric  to  be  waterproofed  must  be  woven  very  close.  It 
does  not  matter  whether  its  material  is  animal  or  vegetable. 
By  chemical  impregnation  the  fibres  are  to  be  made  to  keep 
back  the  water  mechanically,  and  the  interstices  between  the 
threads  should  not  be  filled  up.  A  very  closely  woven  fabric 
is  very  impervious  of  itself,  and  will  resist  water  as  long  as 
the  fibre  will  take  it  up  without  passing  it  on.  In  water- 
proofing light,  thin-fibred  or  wide-meshed  fabrics,  therefore, 
they  have  to  be  treated  with  an  application  which  will  fill  up 
the  interstices  and  afford  protection  as  long  as  possible 
against  outward  agencies.  This  treatment,  however,  alters 
the  whole  fabric.  The  threads  become  stiffer,  more  brittle 
and  less  durable,  while  fabrics  waterproofed  by  chemical 
means  undergo  no  striking  change. 

It  has  been  already  mentioned  that  fabrics  are  water- 
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proofed  by  impregnating  them  with  fats,  such  as  linseed  oil, 
boiled  oil,  etc.,  or  made  impervious  by  applications  of  india- 
rubber,  varnish,  resin,  pitch,  tar,  pigments,  etc.  We  shall 
not  deal  here  with  such  methods,  as  they  merely  give  a  pro- 
tective coating  which  protects  from  the  weather  exactly  as 
wood  and  other  constructive  materials  are  protected.  Our 
intention  is  to  describe  those  processes  which  are  usually 
called  chemical,  and  also  those  which  act  by  stopping  up  the 
cells  and  pores  of  the  fabric  with  an  easily  deposited  sub- 
stance. In  the  former  case,  precipitates  of  insoluble  metallic 
compounds  or  of  insoluble  metallic  soaps  are  produced  in  and 
upon  the  fibre  by  chemical  reactions.  In  the  latter,  the 
fibres  are  soaked  with  paraffin,  wax,  etc.,  in  solution.  The 
solvent  quickly  evaporates  and  leaves  the  paraffin,  etc.,  be- 
hind in  a  state  of  very  fine  division.  Both  classes  of  process 
yield  products  in  which  the  fabric  has  suffered  no  change 
visible  to  the  naked  eye,  and  the  material,  although  water- 
proof, is  pervious  to  air.  According  to  the  treatment  the 
impermeability  to  water  is  limited  or  practically  boundless, 
and  the  fabrics  retain  their  original  colour,  softness  and 
suppleness,  except  in  a  very  few  cases.  For  example,  if 
tannin  is  used,  the  colour  of  the  fabric  becomes  somewhat 
darker,  but  only  an  expert  would  notice  the  difference. 

If  a  bleached  or  unbleached  fabric  is  waterproofed  with 
acetate  of  alumina,  its  appearance  and  "  feel "  remain 
exactly  as  at  first.  The  following  substances  are  used  in 
particular  for  waterproofing  fabrics :  sulphate  of  alumina, 
alum,  acetate  of  lead,  the  sulphates  of  copper,  zinc  and  iron, 
ammonium  cuprate,  chromate  of  potash,  paraffin,  ceresine, 
wax,  soap,  etc. 


CHAPTER  II. 

PRELIMINARY  TREATMENT  OF  THE  FABRIC. 

The  fabric  to  be  waterproofed  must,  if  unbleached,  first  be 
boiled  with  soda  or  lye,  so  as  partly  to  remove  the  dye  and 
grease  in  the  fibre.  Hemp,  linen  and  jute  fibres  offer  great 
resistance  to  taking  up  water,  on  account  of  their  great  content 
of  fat.  Half  or  entirely  bleached  fibres  have  the  peculiarity 
that  they  are  not  very  receptive  of  the  waterproofing  fluid, 
so  that  they,  too,  must  be  scoured  as  above.  The  scouring 
is  best  done  with  a  3  to  5  per  cent,  solution  of  carbonate  of 
soda,  either  in  large  paraffined  wooden  vats,  or,  better,  in  iron 
boilers,  which  have  been  painted  inside  thickly  with  asphalt 
varnish  (a  solution  of  natural  asphalt  in  benzine  or  oil  of 
turpentine,  mixed  with  some  good  copal  varnish).  The 
vessels  must  be  large  enough  to  take  several  pieces  at  once. 
Whether  of  wood  or  iron,  they  must  always  have  a  false,  per- 
forated bottom  and  a  heating  coil  of  copper  wire. 

The  soda  (ammonia  soda  is  the  best)  is  dissolved  in  water 
and  poured  over  the  goods  placed  loosely  tied  up  on  the  false 
bottom  of  the  boiler.  The  lid,  in  which  there  is  a  pipe  for 
the  escape  of  steam,  is  then  put  on  and  the  contents  are  boiled 
up.  It  is  best  not  to  use  direct  steam,  and  to  make  up  the 
water  as  it  evaporates.  Condensed  water,  still  hot,  should 
be  used  for  this  purpose.  After  boiling  for  an  hour  or  two, 
the  steam  is  shut  off,  and  the  boiler  left  for  about  twelve 
hours.  The  dirty  water  is  then  run  off,  a  cock  being  put 
below  the  false  bottom  for  that  purpose.  It  rarely  pays  to 
^recover  the  soda  from  the  dirty  soda  solution,  although  it 
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may  be  worth  the  while  under  very  special  local  conditions. 


Fig.  1. 


The  above  process  is  done  quicker  and  better  under  pressure. 
Fig.  1  shows  a  high-pressure  boiler  of  wrought  iron,  tested 
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to  eight  atmospheres  pressure,  and  fitted  with  a  manhole. 
In  the  centre  a  turbine  is  fitted,  which,  in  rotating,  pours  the 
soda  solution,  made  to  flow  through  it  by  the  action  of  a 
pump  or  injector,  uniformly  over  the  fabrics.  The  apparatus 
is  heated  by  high-pressure  steam.  Fig.  2  shows  a  different 
system.    The  boiler  resembles  an  ordinary  kier.    The  fabric, 


Fig.  2. 


A,  is  piled  on  the  false  bottom,  C.  A  tube,  D,  brings  the 
soda  solution  from  below,  and  it  is  discharged  over  the  goods 
by  E.  The  soda  is  forced  up  D  by  the  pressure  of  the 
steam.  This  system  acts  intermittently,  as  after  each  out- 
burst from  E  the  pressure  of  the  steam  must  increase,  till  it 
again  overcomes  the  weight  of  the  liquid  in  D. 
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When  the  goods  are  scoured  in  one  of  these  boilers,  clean 
water  is  run  over  them  till  the  soda  is  completely  rinsed  out. 
This  process  can  be  hastened  by  acidifying  the  first  wash- 
water  with  sulphuric  or  hydrochloric  acid.  Instead  of 
scouring,  the  goods  can  be  washed  with  a  full-width  washing 
machine  (Fig.  3),  with  a  divided  wooden  chest  with  rotating 
vanes  in  it.  The  washed  and  rinsed  pieces  are  either  hung 
up  to  dry,  or  centrifuged,  or  dried  on  a  cylinder  drying 
machine.    A  horizontal  hydro-extractor,  such  as  is  shown 


Fig.  3. 


in  Fig.  4,  is  the  best,  and  in  this  the  fabric  is  drawn  on  to  a 
drum  and  then  centrifuged.  Another  type  is  the  full- width 
hydro-extractor  shown  in  Fig.  5.  This  machine  works 
quietly  at  a  great  number  of  revolutions,  is  easily  accessible, 
and  does  not  consume  much  power.  Simpler  and  more 
effective,  however,  is  the  machine  shown  in  Fig.  6.  On  a 
horizontal  axis  four  boxes  are  arranged,  which  have  bottoms 
and  sides  of  strong  iron  rods.  Each  will  hold  one  or  two 
pieces  of  fabric.    When  they  are  all  full,  lids  are  put  on  them 
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and  the  axis  is  rotated.  Centrifuging  in  this  way  causes  no 
creases. 


^^-o-o-o-o-o-i 

A  \ 

'  -  1 

-o-o-o-o-o-c-o-^b 

o 

k  \ 

Fig.  6. 


Cylinder  drying  machines  (Fig.  7)  are  largely  used.  They 
consist  of  a  varying  number  of  hollow  copper  cylinders,  and 


Fig.  7. 


are  heated  by  steam.  The  ends  of  the  cylinders  are  made 
steam-tight,  and  they  draw  the  fabric  through  the  machine 
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by  friction.  Gear  is  provided  for  regulating  the  speed.  The 
machine  is  provided  with  stretching  frame  and  cylinders  for 
receiving  the  dried  goods.  In  machines  with  two  rows  of 
cylinders,  both  sides  of  the  goods  come  into  contact  with  the 
hot  cylinders.  Care  must  be  taken  that  the  diameter  of  the 
cylinders  is  not  too  great.  It  should  not  exceed  570  millimetres, 
as  repeated  experience  has  shown  that  small  cylinders  are  much 
to  be  preferred  to  larger  ones.  This  is  easily  understood  if 
we  compare  the  useful  surface  with  the  useless,  i.e.,  the 
curved  surface  with  the  surface  of  the  cylinder  ends.  If  we 
compare  one  cylinder  of  3  metres  diameter  with  three  each 
of  1  metre,  we  get  the  same  result  for  the  total  circumference 
in  both  cases,  viz.,  9*42  metres.  But  the  ends  of  the  3 
metre  cylinder  have  a  total  area  of  2  X  f  X  3*14  =  14*13 
square  metres,  and  the  total  area  of  the  six  ends  of  the  3 
metre  cylinders  is  6  X  i  X  3*14  =  4*71  square  metres 
only.  Hence  the  surface  which  has  no  drying  action,  and 
which  wastes  heat  by  radiation,  is  much  smaller  in  the  case 
of  the  small  cylinders,  while  the  useful  surface  is  the  same. 
Besides,  having  a  large  number  of  cylinders  permits  a  more 
gradual  raising  of  the  temperature  than  is  possible  with  only 
a  few  cylinders.  Small  cylinders,  too,  are  more  easily  re- 
moved and  replaced  than  big  ones. 

Another  advantage  with  smaller  cylinders  is  that  the 
goods  pass  more  quickly  from  cylinder  to  cylinder,  and 
there  is  much  less  risk  of  the  goods  clinging  to  the  cylinders 
than  with  large  cylinders.  The  different  cylinders  must  all 
be  of  the  same  diameter,  and  be  turned  quite  true  so  that 
the  fabric  will  travel  uniformly.  The  foundations  of  the 
machine  must  be  solid.  The  steam  enters  the  cylinders 
through  their  hollow  axes,  and  condensed  water  is  run  off  in 
the  same  way.  The  bearings  may  be  connected  with  the 
steam-tight  cylinders,  without  any  packing,  by  a  system  of 
exactly  turned  wrought  iron  rings.  To  get  the  full  efficiency 
of  the  machine,  all  water  that  condenses  in  the  cylinders  must 
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be  at  once  got  rid  of.  The  Hanbold  arrangement  fixed  to 
each  end  of  the  cylinder  for  this  is  excellent.  The  lifting 
tubes  often  used  have  the  disadvantage  that  they  only  re- 
move the  condensed  water  partially,  and  not  at  all  if  the 
steam  pressure  falls  below  a  certain  amount.  Empties 
bolted  or  soldered  to  the  cylinder  case  are  no  better.  If 
they  are  bolted,  the  bolts  become  loose,  and  the  fabric  gets 


Fig.  8. 


wet  stains,  while  if  they  are  soldered,  the  solder  soon  gives 
out,  and  the  arrangement  ceases  to  act.  To  protect  the 
cylinders  from  collapsing  by  the  production  of  a  vacuum  in 
them,  it  is  not  sufficient  to  have  simple  air  valves  in  the 
cylinder  ends.  There  should  be  an  air  valve  also  over  the 
cylinder  bearings.  Where  there  is  lack  of  room,  upright 
drying  machines  should  be  used.     A  very  compact  power 
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drier  of  this  type,  with  thirty  cylinders,  is  shown  in  Fig.  8. 
The  construction  is  evident  without  verbal  explanation. 

The  drying  of  the  fabrics  on  these  machines  demands 
great  care  in  maintaining  an  equable  temperature.  The 
copper  cylinders,  too,  must  be  kept  scrupulously  clean,  or 
the  fabric  will  he  marked  by  them  with  stains  which  will  not 
take  the  waterproofing  liquid  properly  and  will  show  in  the 
finished  goods.  My  experience  is  that  it  is  best  of  all  to  dry 
in  a  full-width  hydro-extractor,  which  turns  out  the  fabric 
ready  for  waterproofing. 


CHAPTEE  III. 


WATERPROOFING  WITH  ACETATE  OF  ALUMINA. 

As  an  impregnating  fluid  acetate  of  alumina  has  great  advan- 
tages. It  is  prepared  by  the  waterproofer  himself,  and  any 
one  of  the  following  methods  of  preparation  may  be  em- 
ployed : — 

1.  Decomposing  sulphate  of  alumina  with  acetic  acid  in 
the  presence  of  chalk. 

2.  Decomposing  sulphate  of  alumina  with  sugar  of  lead. 

3.  Decomposing  sulphate  of  alumina  with  acetate  of  lime. 
Alum  can  be  used  instead  of  sulphate  of  alumina,  but  the 

latter  is  generally  preferred,  not  only  because  it  is  cheaper, 
but  because  it  comes  on  the  market  free  from  iron,  or  practi- 
cally so.  Freedom  from  iron  is  very  important,  especially  if 
the  fabrics  have  to  be  soaped  in  the  waterproofing  process. 

Method  number  one  is  worked  as  follows  :  Dissolve  30  lb. 
of  sulphate  of  alumina  in  8  gals,  of  cold  water.  Then  add 
36  lb.  of  30  per  cent,  acetic  acid  (sp.  gr.  1*041).  Then  stir  in, 
a  little  at  a  time,  a  paste  consisting  of  13  lb.  of  levigated 
chalk  and  2  gals,  of  cold  water.  The  equation  is  :  A12(S04)3 
+  5H90  +  3CaC03  +  4H4C202  =  3CaS04(H20)2  +  Al2(HO), 
(C2H302)4  +  3C02. 

The  reaction,  however,  is  not  really  so  simple.  No  heat 
must  on  any  account  be  used.  On  account  of  the  evolution 
of  carbonic  acid,  the  vessel  must  only  be  about  two-thirds 
filled.  It  must  be  provided  with  a  stirring  gear,  not  only 
to  keep  the  chalk  from  sinking  down  but  to  get  a  uniform 
product,    The  chalk  must  be  put  in  through  a  fine  sieve  tQ 
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keep  back  sand  and  dirt.  When  all  the  chalk  is  in,  keep 
the  stirrer  going  for  five  or  six  hours,  and  then  allow  the 
mass  to  stand.  As  the  decomposition  is  not  quite  complete 
even  after  twenty-four  hours,  the  stirrer  should  be  worked 
again  for  another  six  hours  at  the  expiration  of  that  time, 
and  the  mass  is  then  run  off  into  a  settling  cask.  After 
twenty-four  hours  in  this,  the  solution  of  acetate  of  alumina 
can  be  drawn  off  from  the  precipitate  of  sulphate  of  lime. 
It  is  better,  however,  to  effect  the  separation  by  centrifuging 
or  by  a  filter  press. 

A  filter  press  consists  of  a  series  of  filtering  chambers, 
separated  by  solid  partitions.  They  are  included  between  two 
strong  end  pieces,  one  of  which  is  fixed,  the  other  movable. 
Filter  cloths  are  put  between  the  partitions,  and  must  be 
large  enough  to  prevent  leakage  at  the  edges.  By  means 
of  levers,  screws  or  hydraulic  pressure,  the  whole  contrivance 
is  pressed  into  a  single  close  mass,  and  we  get  a  number  of 
adjacent  vacant  spaces  communicating  with  one  another  by 
openings,  and  into  which  the  liquid  to  be  filtered  is  pumped., 
or  enters  by  its  own  weight.  During  this  it  is  separated 
from  solid  matters,  as  it  passes  through  the  cloths  and  runs 
off  by  special  canals,  while  the  solid  matter  remains  in  the 
filter  press. 

According  to  whether  the  mass  to  be  filtered  enters  in  the 
middle  or  at  the  sides,  and  the  space  for  the  cakes  is  formed 
by  the  projecting  edges  of  each  pair  of  plates,  whereby  the 
cakes  fall  out  freely  when  the  filter  press  is  opened,  or  the 
space  for  the  cakes  is  formed  by  frames  hung  alternately  with 
the  filter  plates,  so  that  they  can  be  lifted  out  with  the  cakes 
in  them,  filter  presses  are  classified  as  chamber  presses  and 
frame  presses.  Chamber  presses  have  the  advantage  that 
they  are  of  stronger  build,  and  hence  more  durable.  Two 
filter  cloths  are  always  in  contact,  so  that  they  make  a  tight 
joint,  and,  as  the  opening  in  the  centre  of  the  chamber  for 
the  entrance  of  the  stuff  to  be  filtered  is  made  large,  there 
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is  no  fear  of  the  apparatus  becoming  choked.  They  have, 
however,  the  disadvantage  that  the  filling  of  them  with  cloths 
takes  a  good  deal  of  time ;  even  if  the  cloths  have  been  pre- 
pared by  the  best  methods,  the  cakes  have  a  hole  in  the 
middle  instead  of  being  entire. 

Frame  presses  have  the  advantage  that  they  take  less  filter 
cloth,  as  each  chamber  is  made  tight  by  a  single  cloth.  The 
cloths  must  not  be  stretched,  and  the  cakes  remain  whole. 
Their  disadvantage  is  that,  on  account  of  the  smallness  of  the 


Fig.  9. 


channels  in  their  frames,  they  easily  get  choked,  so  that  single 
chambers  remain  empty.  After  every  operation  the  frames 
have  to  be  carefully  scraped  and  cleaned,  that  everything  may 
be  tight  for  the  next  time  the  press  is  used. 

Besides  the  above  systems,  we  have  the  three-chamber 
filter  press,  distinguished  from  the  others  by  having  no  cloths, 
and  containing  instead  layers  of  sand  or  charcoal.  This  press 
gives  a  specially  clear  nitrate.  Fig.  9  shows  the  arrangement 
of  the  plates.  Between  every  pair  of  frames,  a,  is  a  plate,  c, 
while  outside  the  frames  the  plates,  6,  are  placed.    The  plates 


16 


THE  WATERPROOFING  OF  FABRICS. 


b  and  c  serve  to  carry  off  the  filtrate.  The  sand  or  charcoal 
is  put  into  the  frames,  a,  from  above,  and  forms  a  solid  cake 
from  which  the  filtrate  passes  to  the  channels  in  b  and  c. 
When  the  frames,  a,  have  thus  been  filled  with  filtering 
materials,  the  plates,  c,  are  removed  and  replaced  by  the 
frames,  d  (Fig.  10).  The  frames,  a,  and  the  plates,  6,  are  not 
removed. 

As  the  filter  cakes  must  be  freed  from  the  filtrate  that  clings 
to  them,  a  rinsing  arrangement  must  be  attached  to  a  filter 


Fig.  10. 


press.  For  this  purpose,  two  additional  channels  are  pro- 
vided in  each  filter  plate — one  to  admit  the  rinsing  water,  the 
other  for  its  escape.  The  first  channel  is  connected  with  the 
filtering  surface  of  every  other  plate  only,  whose  draw- off 
pocks  are  shut,  and  admits  water  behind  the  cloths,  and 
therefore  behind  the  cakes.  It  goes  through  the  first  cloth 
and  then  through  the  cakes,  then  through  the  second  cloth, 
and  runs  at  the  back  of  the  latter  away  through  the  second 
phannel,  taking  with  it  the  liquid  rinsed  out  of  the  cakes. 
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The  cakes  are  rinsed  till  all  the  acetate  of  alumina  has  been 
got  out  of  them.  Everything  coming  from  the  press  which 
is  not  of  lower  gravity  than  3°  B.  is  used  in  waterproofing, 
and  the  weaker  liquors  are  employed  to  dissolve  the  next  lot 
of  sulphate  of  alumina  and  to  mix  the  chalk  with  instead  of 
water.  The  cakes  of  gypsum  left  in  the  press  have  no  value, 
and  are  thrown  away.  The  filter  press  is  to  be  preferred  to 
the  hydro-extractor,  as  it  gives  a  clearer  nitrate  and  does  not 
require  such  skilled  and  careful  attention. 

A  variation  in  the  process  described  consists  in  stirring 
together  36  lb.  of  30  per  cent,  acetic  acid,  13  lb.  of  levigated 
chalk,  and  2  gals,  of  cold  water,  till  the  evolution  of  carbonic 
acid  has  nearly  ceased.  The  mass  is  then  left  for  a  few  hours, 
when  a  solution  of  30  lb.  of  alumina  sulphate  in  8  gals,  of 
water  is  poured  in.  After  stirring  till  the  fresh  evolution  of 
carbonic  acid  has  ceased,  proceed  as  before  directed. 

It  will  be  seen  that  this  method  of  preparing  acetate  of  alumina 
takes  a  long  time,  and  is,  on  account  of  the  use  of  acetic  acid, 
rather  expensive.  The  acetate  of  alumina  obtained  contains 
some  undecomposed  sulphate,  but  that  is  no  bar  to  the  use  of  the 
solution  and  does  no  harm.  A  considerable  number  of  people 
consider  that  the  best  acetate  of  alumina  for  waterproofing  is 
that  prepared  by  the  reaction  between  sulphate  of  alumina 
and  acetate  of  lead.  The  proportions  of  the  two  to  be  taken 
are  stated  differently  by  the  various  authorities,  as  some  take 
equal  weights,  some  more  acetate  than  sulphate,  and  some 
more  sulphate  than  acetate.  At  all  events  cold  solutions  only 
must  be  used,  and  a  mechanical  stirrer  is  indispensable  for 
proper  work.  Besides  the  mixing  vessel  with  its  stirrer,  two 
smaller  vessels  are  required,  one  for  dissolving  the  lead  salt 
and  the  other  the  sulphate  of  alumina.  These  vessels  are 
placed  above  the  mixing  vessel  so  that  their  contents  can  be 
run  into  it  by  taps.  They  are  tilted  so  that  the  taps  are  at 
their  lowest  parts,  and  they  can  be  completely  emptied.  The 
liquids  are  led  into  the  mixing  vessel  by  funnels  closed  by 
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wire  gauze  for  filtering  purposes,  and  flowing  together  into 
the  larger  vessel.  Water  having  been  previously  put  therein, 
the  stirrer  is  set  in  motion  and  the  cocks  are  opened  to  let  in 
the  two  solutions.  When  all  is  in,  the  stirrer  is  kept  at  work 
for  about  six  hours.  The  liquid  is  run  off  into  the  settling- 
cask  and  left  for  twenty-four  hours  to  clear.  The  clear 
solution  is  then  run  off,  and  the  precipitate  is  washed  on 
filter  cloths,  or  the  whole  is  pumped  directly  into  the  filter 
press,  which  is  afterwards  rinsed  out  in  cold  water.  Here, 
too,  the  liquors  of  not  less  than  3°  B.  are  used  in  waterproofing 
and  the  weaker  ones  used  for  dissolving  fresh  lots  of  lead  and 
alumina  salt.  This  process,  too,  is  not  very  cheap,  on  account 
of  the  price  of  sugar  of  lead.  The  bye-product  (sulphate  of 
lead)  certainly  has  some  value,  but  only  as  a  pigment,  for 
which  purpose  it  is  very  inferior  in  body  to  white  lead.  The 
conversion  of  sulphate  of  lead  into  white  lead  entails  a  good 
deal  of  labour  and  expense. 

As  equally  good  acetate  of  alumina  to  that  obtained  as 
above  can  be  got  by  cheaper  methods,  the  foregoing  pro- 
cesses should  not  be  used  except  in  case  of  necessity.  When 
prepared  by  the  second  method,  the  acetate  of  alumina  should 
contain  an  excess  either  of  sugar  of  lead  or  of  sulphate  of 
alumina.  This  is  of  no  consequence  provided  the  water- 
proofing process  includes  a  soaping,  for  in  this  case  the 
excess  is  converted  into  insoluble  soaps.  If,  however,  the 
goods  are  not  soaped,  the  solubility  of  the  salt  in  excess  de- 
tracts from  the  waterproof ness.  Fabrics  containing  an  ex- 
cess of  sugar  of  lead  acquire  a  blackish-grey  appearance  in 
air  containing  sulphuretted  hydrogen,  on  account  of  the  for- 
mation of  sulphide  of  lead. 

Unquestionably  the  cheapest  method  of  manufacturing 
acetate  of  alumina  is  to  use  sulphate  of  alumina  and  crude 
acetate  of  lime.  The  process  is  exactly  like  that  above  de- 
scribed with  sugar  of  lead.  The  crude  acetate  of  lime  has 
a  grey,  sometimes  nearly  black  colour,  owing  to  the  presence 
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in  it  of  tarry  matters.  The  larger  the  proportion  present  of 
these  the  darker  is  the  colour.  Too  tarry  an  acetate  should 
not  be  used,  as  it  gives  a  very  dark  solution  of  acetate  of 
alumina  which  is  not  easily  decolorised.  The  crude  acetate 
of  lime  always  contains  carbonate  of  lime  as  well,  and  it  is 
necessary  to  find  out  by  trial  how  much  of  it  is  required  to 
react  with  a  given  wTeight  of  sulphate  of  alumina.  It  is 
a  good  plan  to  keep  solutions  of  both  the  ingredients  in 
stock,  ready  for  mixing  in  the  proper  proportions.  The 
apparatus  necessary  is  the  same  as  when  sugar  of  lead  is 
used. 

The  most  usual  proportions  are  100  lb.  of  crude  calcium 
acetate  to  700  lb.  sulphate  of  alumina,  dissolved  separately 
in  water  to  a  strength  of  5°  to  8°  B.  It  is  necessary  to  have 
plenty  of  room  in  the  mixing  vessel,  to  provide  for  the 
evolution  of  carbonic  acid.  When  the  evolution  of  gas  has 
ceased,  a  sample  of  the  mixed  fluids  should  be  taken,  and  part 
of  it  tested  with  chloride  of  barium,  and  part  with  sulphuric 
acid  or  with  oxalate  of  ammonia.  If  the  barium  chloride 
gives  a  precipitate  the  sulphate  of  alumina  is  in  excess,  and 
if  the  other  reagent  gives  a  precipitate  there  is  too  much 
acetate  of  lime,  so  that  after  the  test  matters  can  be  put 
right  by  adding  more  of  whichever  salt  is  deficient.  This 
should  be  repeated  till  a  precipitate  is  given  in  neither 
case.  We  then  have  an  acetate  of  alumina  which  contains 
no  more  than  traces  of  an  excess  of  either  ingredient.  It 
is  better  to  have  an  excess  of  sulphate  of  alumina  than  of 
acetate  of  lime.  A  small  excess  of  the  former  does  no  harm, 
but  an  overplus  of  the  latter  is  to  be  avoided. 

As  in  the  other  processes,  the  solution  is  run  off  and 
filtered  through  cloths  or  a  filter  press  as  already  described. 
The  cakes  of  sulphate  of  lime  from  the  press  can  be  used 
with  lime  and  ashes  for  mending  roads.  The  acetate  of 
alumina  solution  is  generally  used  of  a  strength  of  from  3°  to 
5°  B.,  but  often  from  6°  to  8°  B.    It  must  be  clear  and  give 
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no  colour  with  sulphuretted  hydrogen.  A  white  precipitate 
with  that  reagent  shows  the  presence  of  zinc,  a  dark  colora- 
tion the  presence  of  lead  or  copper.  If  5  cubic  centimetres 
of  the  solution  are  mixed  with  10  cubic  centimetres  of  90 
per  cent,  spirit,  there  must  be  no  precipitate,  but  only  an 
opalescence. 


CHAPTER  IV. 

IMPREGNATION  OF  THE  FABRIC. 

The  simplest,  most  primitive,  and  least  to  be  recommended 
method  of  doing  this  is  to  leave  the  prepared  fabric  lying 
for  twelve  hours  in  the  acetate  of  alumina  solution.  This 
method,  if  work  is  done  on  anything  like  a  large  scale,  re- 
quires much  space  and  labour  and  a  large  number  of  vessels, 
besides  a  large  stock  of  acetate  of  alumina,  as  the  pieces 
must  be  entirely  immersed.  As  the  pieces  lie  folded  in  the 
liquid,  the  outer  parts  of  them  absorb  more  than  the  inner, 
so  that  the  impregnation  is  very  far  from  being  uniform. 
The  consequence  is  that  the  fabric  has  to  be  treated  with  the 
acetate  a  second  time.  These  difficulties  can  be  avoided  by 
using  the  sinker  shown  in  Fig.  11.  The  fabric  is  there 
stretched  on  a  frame  provided  with  hooks.  The  frame  con- 
sists of  a  vertical  rod  with  a  hook  on  it  above  and  below.  It 
carries  a  system  of  radial  and  concentric  rods  at  each  end. 
The  lower  system  is  fixed,  but  the  upper  can  be  raised  or 
lowered  at  will.  Both  are  liberally  provided  with  hooks  for 
stretching  the  fabric.  The  end  of  the  piece  is  fixed  in  the 
middle,  and  the  length  is  wound  round  and  round  the  appa- 
ratus, so  that  the  piece  is  hung  up  at  full  width.  When  the 
piece  has  been  fixed  the  upper  system  of  rods  is  raised  so  as 
to  stretch  it.  The  whole  is  then  suspended  by  a  chain  in 
the  impregnating  liquid,  which  must  be  heated  to  35°  or 
38°  C. 

It  is  very  difficult  to  heat  a  large  mass  of  liquid  uniformly. 
In  this  case  it  is  impossible  to  use  direct  steam,  for  if  the 
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temperature  rises  above  38°  G.  the  solution  is  precipitated  in 
the  form  of  a  basic  acetate  of  alumina  and  becomes  useless. 


Fig.  11. 

This  precipitation  takes  place  at  once  where  the  steam  enters, 
and  soon  covers  the  perforated  coil.  Again,  it  is  impossible 
to  maintain  a  uniform  temperature  by  stirring,  as  there  is  too 
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large  a  bulk  of  fabric  in  the  liquid.  The  lower  part  of  the 
liquid  is  apt  to  become  precipitated,  as  above  stated,  while  the 
upper  part  remains  unheated,  and  it  is  well  to  heat  the  alu- 
minium acetate,  even  in  the  summer,  while  in  winter  it  is  a 
necessity.  Many  people  try  to  avoid  the  difficulty  by  giving 
the  fabrics  twenty-four  or  even  forty-eight  hours  in  the  solu- 
tion, so  as  to  give  the  heat  every  chance  of  becoming  uniformly 
distributed.  This,  however,  is  not  advisable,  for  some  of  the 
dye  left  by  the  preliminary  scouring  then  gets  into  the  liquid 
and  renders  it  unsuitable  for  further  use.  Whether  this  long 
sojourn  in  the  acetate  tenders  the  fibre  or  not  is  not  yet 
certain.  Experiments  with  a  view  to  ascertain  this  are  being 
carried  on,  but  have  not  yet  been  concluded,  The  impreg- 
nation need  not  take  longer  than  six  hours,  or  eight  at  the 
outside,  and  when  it  is  finished  the  liquid  is  run  off  by  means 
of  a  cock  placed  at  the  lowest  part  of  the  vessel  below  the 
false  bottom.  It  is  then  pumped  into  another  impregnating 
vat  for  use  over  again.  The  fabric  is  left  for  a  time  on  the 
false  bottom  to  drain.  During  this  time  the  pieces  are 
turned  over  once,  to  prevent  one  part  of  them  from  being 
wetter  than  another.  If  the  sinker  has  been  used  it  is  turned 
upside  down  after  partial  draining,  and  the  framework  is 
continually  rotated. 

It  is,  however,  in  all  cases  better  to  effect  the  impreg- 
nation by  mechanical  contrivances.  The  jigger,  the 
padding  machine,  and  the  roller  printing  machine,  can 
all  be  made  to  do  excellent  service  in  this  way.  Their 
use  is  the  more  to  be  recommended  as  they  effect  a 
great  saving  of  impregnating  liquid.  The  pieces  are  sewn 
together  at  the  ends,  and  wound  up  either  by  hand  or  power 
upon  a  reel.  It  has  proved  advantageous  to  make  these 
machines  with  semi- cylindrical  floors,  and  to  allow  the  upper 
parts  of  the  sides  to  separate  far  enough  for  the  liquid  driven 
out  from  the  fabrics  by  the  wringing  to  fall  back  into  the 
box.    At  the  bottom  of  the  box  is  placed  a  steam  coil  for 
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heating  the  liquid,  or,  better,  the  box  is  provided  with  a 
steam  jacket  for  the  purpose.  A  cock  serves  for  emptying 
the  box,  which  is  made  of  deal  or  of  iron,  and  lined  with 
copper  or  indiarubber.  At  various  depths  within  the  box 
guiding  rollers  are  placed,  usually  from  two  to  five,  in  the 
liquid  near  the  bottom,  and  the  same  number  near  the  edge 


Fig.  12. 


of  the  box  and  outside  the  liquid.  There  is  also  a  pair  of 
wringing  rollers.  The  guiding  rollers  are  of  wood.  The 
wringers  are  covered  with  indiarubber.  The  reels  for  the 
fabric  are  capable  of  having  their  rotation  reversed,  so  that 
the  cloth  can  be  passed  backwards  and  forwards  through  the 
impregnating  liquid.  A  brake  is  used  with  the  winding-off 
reel  to  give  a  certain  amount  of  tension  to  the  cloth.  The 
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arrangement  of  this  jigger  is  shown  in  section  in  Fig.  12.  A 
fabric  runs  full  width  under  the  guiding  rollers  in  the  liquid, 
then  through  the  wringers,  and  then  on  to  the  receiving 
reel,  and  goes  backwards  and  forwards  till  its  whole  length  is 
properly  impregnated. 

If  we  use  a  padding  machine  instead  of  the  jigger,  the 
stuff  is  wound  off  one  roller,  passes  over  guiding  rods,  and 
is  spread  out  flat  by  a  spreader.  It  then  enters  the  trough 
containing  the  impregnating  liquid.  At  the  bottom  of  the 
trough  are  two  or  three  wooden  rollers  and  a  copper  steam 


Fig.  13. 


coil.  From  the  trough  the  fabric  passes  through  a  pair  of 
indiarubber  wringing  rollers,  and  is  then  rolled  up.  As  the 
entry  and  exit  of  the  fabric  are  at  the  same  side,  the 
machine  must  be  built  extra  high,  so  that  it  is  possible  to 
work  the  goods  under  it.  The  writer  has  seen  in  one  factory 
a  full- width  washing  machine  used  for  impregnating,  it  being 
provided  with  reversing  gear. 

A  somewhat  different  apparatus  is  that  of  Miller  &  Son 
(Fig.  13).  This  consists  of  a  number  of  vats,  C  and  D,  con- 
taining the  impregnating  liquid,  and  ribbed  and  perforated 
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stretchers,  K,  from  the  inside  of  which  the  air  can  be  ex- 
hausted, as  well  as  of  heated  cylinders,  L,  and  one  or  more 
rollers,  M,  dipping  into  the  trough,  N.  N  is  filled  with  hot 
substances  soluble  in  water,  through  which  the  fabric  travels. 

Whatever  kind  of  apparatus  is  used,  care  must  be  taken  to 
keep  a  proper  quantity  of  impregnating  liquid  in  the  troughs, 
pouring  more  in  as  it  is  removed  by  the  fabric  ;  the  specific 
gravity  of  the  liquid  in  the  troughs  must  be  tested  from  time 
to  time  and  reinforced  if  it  has  become  too  dilute.  The 
fabric  is  passed  backwards  and  forwards  through  the  liquid 
for  four  to  five  hours,  at  the  end  of  which  time  it  will  have 
become  thoroughly  soaked.  The  most  rational  and  rapid, 
and  the  cheapest,  method  of  impregnating  is  by  means  of  a 
vacuum.  The  necessary  apparatus  occupies  very  little  room, 
requires  little  labour,  and  only  small  quantities  of  impregnat- 
ing liquid,  while  the  action  is  mechanical  throughout. 

The  apparatus  is  a  cylinder  made  of  iron  or  wood,  and 
lined  inside  with  thin  sheet  copper.  The  cover  is  removable, 
and  with  it  a  basket  composed  of  thickly  coppered  iron  rods, 
and  having  a  smaller  diameter  than  the  cylinder  itself,  can  be 
lifted  in  and  out.  The  cylinder  can  stand  upright  or  lie  on 
its  side,  according  to  the  space  available.  The  basket  is 
divided  into  compartments  by  gratings  or  perforated  plates, 
so  that  several  lots  of  fabric  can  be  impregnated  at  a  time. 
The  fabrics  are  wound  up  into  loose  rolls  which  are  stood  on 
end.  The  cylinder  is  provided  with  the  necessary  acces- 
sories for  heating  it,  exhausting  the  air  from  it,  etc.,  as  well 
as  cocks  for  admitting  and  removing  liquid.  The  dimensions 
of  the  cylinder  are  so  adjusted  that  very  little  liquid  is 
needed  to  fill  it.  When  the  cage  is  filled  with  fabric  and  a 
vacuum  has  been  made,  the  impregnating  liquid  is  admitted 
into  the  cylinder.  When  it  is  full,  as  indicated  by  the  gauge 
glasses  provided,  more  is  forced  in  by  a  pump,  until  there  is 
a  pressure  of  2|  to  3  atmospheres  inside  the  cylinder.  This 
pressure  is  kept  steady  for  from  30  to  45  minutes.     The  air 
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and  blow-off  cocks  are  then  opened,  so  as  to  drain  off  the 
liquid.  This,  after  having  been  reinforced  to  the  proper 
strength,  is  pumped  back  to  the  cylinder  for  a  fresh  opera- 
tion. When  the  liquid  has  run  out,  the  cover  is  removed 
and  the  basket  is  taken  out.  A  fresh  basket  full  of  fabric  has  9 
been  got  ready  during  the  treatment  of  the  first  batch,  so 
that  it  can  be  put  at  once  into  the  cylinder,  and  the  work  can 
go  on  as  nearly  as  possible  without  interruption.  Mechani- 
cal arrangements,  such  as  systems  of  levers,  etc.,  are  pro- 
vided for  this  manipulation. 

The  process  secures  complete  penetration  of  the  fibre  by 
the  solution  of  acetate  of  alumina.  The  exhaustion  of  the 
air  between  the  fibres  and  from  the  interior  of  the  cells  of  the 
fabric  gives  the  liquid  free  access  to  every  part,  so  that  every 
cell  gets  filled  with  it.  This  is,  of  course,  also  facilitated  by 
the  pressure  put  upon  the  liquid  as  above  described. 


CHAPTEE  V. 
DRYING. 

Afteb  the  fabric  has  been  impregnated  by  one  of  the  above 
methods,  and  has  been  drained  of  excess  liquor  as  far  as 
possible,  it  has  to  be  dried.  This  process  must  be  done  at  a 
high  temperature,  so  as  to  ensure  the  formation  of  the  in- 
soluble basic  acetate  of  alumina  and  to  fix  it  in  the  fibre. 
During  this  reaction  acetic  acid  is  evolved  and  makes  itself 
evident  by  its  smell.  The  drying  rooms  are  usually  brick 
chambers,  and  must  be  roomy,  so  that  the  workpeople  can 
move  about  in  them  freely  in  putting  in  and  removing 
fabrics.  They  must  also  be  provided  with  regulated  inlets 
and  outlets  for  hot,  cold  and  damp  air.  Every  opening, 
including  the  doorways,  must  be  closed  by  well-fitting  doors, 
which  should  be  bad  conductors  of  heat.  It  is  a  good  plan 
to  have  hollow  iron  doors  filled  with  asbestos  alum.  The 
windows  should  have  closely  fitting  iron  shutters,  by  the 
closing  of  which  any  conflagration  can  be  checked.  The 
drying  house  should  be  divided  into  compartments  separated 
by  passages,  and  it  is  necessary  to  provide  water  and  steam 
pipes  inside,  so  that  either  water  or  steam  is  available  in 
case  of  fire. 

The  use  of  wood  must  be  avoided  wherever  possible  in  the 
construction  of  the  drying  house,  and  what  is  used  should  be 
soaked  in  water  glass.  Iron  is  to  be  preferred  in  building, 
and  both  the  metal  and  the  wood  should  be  covered  with 
several  coats  of  good  cement.  The  roof  should  be  of  concrete, 
sloping  to  each  side  from  a  ridge.     The  concrete  should  be 
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covered  externally  with  a  smooth  layer  of  cement.  Such  a 
roof  is  suitable  even  for  the  coldest  places,  and  its  smooth 
surface  is  easily  kept  free  from  snow.  It  is  an  excellent  plan 
to  have  a  space,  closed  air-tight,  between  the  roof  and  the 
ceilings  of  the  drying  rooms.  This  space  keeps  the  ceilings 
always  uniformly  warm,  because  the  confined  and  warm  air 
above  them  interposes  between  them  and  the  cold  roof. 

If  the  drying  rooms  are  to  dry  the  fabrics  hung  up  in  them 
quickly  and  completely,  there  must  not  only  be  a  sufficient 
supply  of  hot  air,  but  the  damp  air  which  has  extracted  the 
moisture  from  the  fabrics  must  find  a  ready  exit.  This  is 
best  secured  by  keeping  a  slight  vacuum  in  the  drying  rooms 
whereby  the  moist  air  is  drawn  out.  The  expense  of  this, 
however,  would  be  too  great,  and  we  must  confine  ourselves 
to  so  constructing  the  drying  rooms  that  the  air  in  them 
rapidly  changes.  This  may  be  effected  by  means  of  a 
chimney  stack  of  sufficient  height  or  by  means  of  a  fan  if  such 
a  chimney  does  not  exist.  Even  a  fan  will  not  always  act 
as  efficiently  as  desired  if  the  rooms  are  at  a  temperature 
below  100°  0.,  as  is  usually  the  case. 

The  usual  arrangement  is  to  heat  the  air  in  the  rooms  by 
steam  or  hot  combustion  gases,  and  to  provide  for  the  entry 
of  fresh  air  at  one  place  as  fast  as  the  hot  air  escapes  at 
another.  As  the  air  always  tends  to  travel  to  the  fan  or  to 
the  chimney  by  the  shortest  cut,  there  are  clearly  marked 
tracks  where  the  drying  is  rapid,  and  other  places  where  the 
air  does  not  get  changed  so  quickly  and  the  drying  is  con- 
sequently slower  or  even  stops  altogether,  as  the  stagnant 
air  becomes  too  saturated  with  water  vapour  to  exert  any 
drying  action.  This  is  prevented,  and  a  lively  and  rapid 
change  of  air  is  produced,  not  by  sucking  out  the  damp  air, 
but  by  forcing  it  out  by  fresh  supplies  of  hot  air.  The  air  is 
warmed  in  any  convenient  manner  and  forced  in  by  a  blow- 
ing engine. 

A  very  suitable  arrangement  of  a  drying  room  is  to  have 
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a  heating  apparatus  outside,  behind  which  the  heating  sur- 
faces lie  in  long  channels,  and  consist  of  ribbed  cast-iron 


pipes  round  which  plays  the  air  from  the  blowing  engine. 
The  heated  air  then  passes  through  shafts  into  the  drying 
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room,  which  it  enters  in  a  very  large  number  of  places 
through  slotted  iron  pipes.  It  is  a  very  good  plan  to  intro- 
duce the  air  below  the  floor  of  the  drying  room,  and  to  let 
it  enter  through  slits  made  all  over  the  floor,  as  in  Fig.  14. 
The  damp  air  escapes  by  chimney-like  shafts  which  lead 
through  the  roof  into  the  open  air,  or,  as  it  is  still  very  hot, 
it  can  be  led  away  for  further  heating  purposes  elsewhere. 

As  regards  the  arrangements  inside  the  drying  room  for 
hanging  up  the  fabrics,  a  proper  frame  must  be  provided, 


Fig.  15. 


so  that  the  fabrics  may  hang  in  numerous  folds  from  ceiling 
to  floor,  so  that  the  warm  air  entering  may  be  able  to  pass 
over  the  vertical  surfaces  and  dry  them.  .  Figs.  15  and  16 
showT  such  an  arrangement  where  the  fabrics  are  brought  in 
from  the  side.  The  carrying  rods,  a,  are  carried  by  pairs  of 
iron  girders,  b,  which  run  parallel  to  the  length  of  the  room. 
Between  every  two  pairs  of  girders  is  a  board,  c,  for  the  work- 
men to  walk  upon  when  putting  in  or  removing  fabrics.  The 
fabrics  are  brought  in  at  one  gable  wall,  d  (Fig.  14),  and  when 
dry  leave  at  the  opposite  wall.    The  two  walls  are  provided 
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for  the  purpose  with  as  many  slits  as  there  are  rows  of  goods 
in  the  breadth  of  the  drying  room.  Eails  can  be  put  outside 
the  gable  wall,  d,  for  removing  the  rolls  of  dried  fabric.  The 
fabric  enters  the  house  guided  by  the  rollers,  /,  g,  and  the 


Fig.  16. 


workman  in  attendance  distributes  them  over  the  rods,  av  a2, 
so  that  the  folds  hang  the  full  height  of  the  room,  pushing 
back  each  rod  as  he  hangs  the  cloth  over  it,  and  so  on  until 
the  room  is  full.     The  rods,   av  a2,   are  either  wooden 


Fig.  17. 


cylinders  with  square  bearings,  whereby  they  rest  safely  on 
the  girders,  or  may  be  iron  tubes  fitted  with  similar  bearings. 

To  save  labour  a  feeding  apparatus  can  be  used.  This  is 
shown  in  Figs.  16  and  17.    At  the  ends  of  the  rows  are 
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placed  hexagonal  wheels,  h,  over  which  pass  the  endless 
chains,  k,  which  run  on  rollers,  r,  on  the  rails,  s.  At  inter- 
vals equal  to  twice  the  length  taken  up  by  one  fold  of  the 
piece,  the  chains  carry  the  catches,  m,  lifted  by  springs,  n. 
The  iron  carrying  rods,  a,  end  in  cylindrical  bearings,  which 
rest  in  U-shaped  rails,  u,  which  pass  round  the  hexagonal 
wheels,  h,  and  then  follow  the  rails,  5.  The  fabric  to  be 
dried  is  drawn  in  by  the  aid  of  hollow  wooden  rollers,  to, 
placed  between  each  pair  of  chain  wheels.  A  carrying  rod, 
a,  is  then  laid  in  the  furrow,  n,  and  then  seized  by  the 
nearest  catch,  m,  and  pushed  forwards  in  the  furrow.  This 
draws  the  fabric  off  the  roller  and  forms  another  hanging 
fold.  If  at  the  end  of  the  fold-forming  the  carrying  rod,  a2, 
comes  to  the  previously  inserted  rod,  $3 ,  as  shown  in  Fie:. 
16,  the  catch  on  the  end  of  the  chain  is  pressed  down  by  the 
end  of  the  rod,  a3,  so  that  it  releases  the  rod,  a2,  and  pro- 
ceeds alone.  The  rod,  a2,  on  the  other  hand,  remains  where 
it  was  until  it  is  pushed  forward  by  the  following  catch, 
bringing  another  carrying  rod  and  forming  a  new  fold  of  the 
fabric,  until  it  comes  into  contact  with  the  rod,  a3.  When 
the  drying  is  finished,  the  fabric  is  removed  from  the  drying 
house  by  two  carrying  rollers,  i  (Fig.  14),  and  rolled  up  by 
a  machine  consisting  of  two  guiding  rollers  and  one  on  to 
which  the  fabric  is  wrapped. 

The  heating  of  the  drying  house  is  effected  by  a  stove, 
shown  in  Fig.  14.  A  fan  blows  air  through  the  stove  when 
it  is  heated,  and  escapes  by  the  cast-iron  gratings,  r,  covering 
the  channels,  m,  into  the  drying  room.  The  hang  of  the 
cloth,  i.e.,  the  height  of  the  vertical  sides  of  the  folds,  varies 
in  different  factories  from  20  feet  to  40  feet.  According  to 
the  hang  decided  on,  the  dimensions  of  the  drying  house 
must  be  arranged.  There  must  be  a  clear  space  of  about  18 
inches  next  the  floor,  and  sufficient  room  above  the  drying 
fabrics  for  the  workpeople  to  move  about.  Drying  houses, 
it  will  easily  be  seen,  take  up  a  good  deal  of  room,  and 
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where  the  necessary  space  cannot  be  provided  they  must  be 
replaced  by  drying  machines.  In  these  the  goods  are 
stretched  in  the  usual  way  by  endless  chains  provided  with 
hooks,  and  so  arranged  that  they  can  be  run  parallel  to  each 
other  at  any  desired  distance  apart.  They  gradually  bring 
back  the  fabric,  contracted  by  the  impregnation,  to  its  original 
width. 

The  machines  dry  by  means  of  hot  air.  Air  is  driven  by 
a  fan,  first  through  tubes  heated  by  ordinary  or  exhaust 
steam  for  the  purpose  of  raising  its  temperature  and  then 
between  two  neighbouring  horizontal  stretched  surfaces  of 
fabric.  In  this  way  we  get  a  quick  drying  very  favourable 
to  the  appearance  of  goods  impregnated  with  acetate  of 
alumina.  The  machine  is  to  be  provided  with  automatic 
means  of  fixing  and  unfixing  the  fabric  between  the  chains, 
automatic  chain-stretching,  and  an  arrangement  for  adjusting 
the  position  of  the  side  walls  by  a  worm-gearing,  for  keeping 
an  exactly  uniform  width.  The  width  between  the  chains  and 
the  speed  of  the  machine  are  regulated  at  will,  as  well  as 
the  temperature  of  the  air.  Variations  in  speed  are  got  by 
friction  gearing,  by  which  a  very  steady  motion  is  imparted 
to  the  machine. 

Drying  machines  are  divided  into  those  of  one,  two,  three 
or  four  storeys,  according  to  the  number  of  times  the  chain 
passes  over  itself.  Then,  according  to  its  size,  the  machine 
is  divided  by  a  number  of  vertical  partitions.  The  first  of 
the  chambers  so  made  is  outside  the  drying  room  proper  and 
only  contains  the  apparatus  for  running  the  chain,  and  the 
apparatus  is  so  arranged  in  it  that  in  that  chamber  the  chains 
diverge  so  as  to  stretch  out  the  cloth  to  full  width  gradually. 
Figs.  18  and  19  show  a  several-storeyed  drying  machine.  It 
consists  essentially  of  connected,  pillar-like  stands,  between 
which  are  arranged  the  rails  carrying  the  chains.  These 
rails  are  attached  to  the  walls  of  the  drying  room,  and  screws 
are  provided  for  regulating  their  gauge.    The  air  is  blown 
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into  the  drying  chambers  from  the  heating  arrangement 
above  mentioned.  As  the  illustrations  show,  these  machines 
have  been  modified  in  points  of  detail.  They  are  provided 
with  other  heating  apparatus,  ribbed  tubes  and  coils,  so  as 
to  get  great  drying  action  with  economy  of  steam  and  power 
by  the  choice  of  suitable  heating  surfaces  and  volumes  of  air. 

Cylinder  drying  machines  have  been  already  described  and 
are  a  less  effective  form  of  apparatus.  The  disadvantage  of 
them  is  that  undyed  fabrics,  however  clean  they  may  be, 
come  out  streaky  and  dirty,  probably  on  account  of  the 
action  of  the  acetic  acid  on  the  copper  cylinders. 

The  complete  drying  of  the  fabrics  makes  them  waterproof 
from  the  formation  in  them  of  the  insoluble  basic  acetate  of 
alumina.  Hence  this  very  often  finishes  the  work,  and 
especially  in  those  cases  when  it  is  specified  by  the  customer 
that  the  fabric  is  to  be  so  delivered.  A  fabric  waterproofed 
in  this  fashion  should  show  no  damp  places  on  the  outside 
after  having  been  made  into  a  pouch  and  kept  full  of  water 
for  several  weeks.  If,  however,  we  want  absolute  water- 
proofness,  we  must  soap  the  goods  in  a  5  per  cent,  soap 
solution.  The  best  soap  solution  to  use  is  got  by  dissolving 
a  neutral  milling  soap  in  soft  water.  If  the  water  contains 
lime,  the  solution  becomes  turbid  from  the  formation  of  lime 
soaps.  If  hard  water  must  be  used,  it  should  be  softened 
before  the  soap  is  dissolved  in  it,  by  adding  the  necessary 
amount  of  acetic  or  hydrochloric  acid,  found  from  a  previous 
determination  of  the  hardness  of  the  water.  Condensed 
waters  should  be  used  for  dissolving  the  soap.  The  soap  is 
dissolved  in  a  small  quantity  of  water  by  boiling  in  a  steam- 
jacketed  pan.  The  solution  is  then  diluted  to  5  per  cent, 
strength.  The  solution  must  be  yellowish  and  perfectly 
clear.  It  is  advisable  to  filter  it  or  strain  it  through  a  sieve 
to  free  it  from  all  suspended  particles. 

The  fabric,  which  must  be  quite  free  from  excess  of  acetic 
acid,  but  need  not  be  perfectly  dry,  is  drawn  through  the  solu- 
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tion,  when  an  insoluble  alumina  soap  is  formed  on  the  fibre, 
which  adheres  so  that  neither  water  nor  mechanical  means  can 
remove  it.  A  little  undecomposed  ordinary  soap  remains  in 
the  fabric,  and  it  has,  consequently,  after  drying,  a  soft, 
slippery  feel,  which  is  peculiar  and  not  generally  liked. 
Some  persons  try  to  prevent  this  by  adding  alum  or  solution 
of  sulphate  of  alumina  to  the  soap  bath.  This  is  foolish,  as 
by  so  doing  they  destroy  part  of  the  soap  without  improving 
matters.  We  achieve  the  object  rationally  by  passing  the 
soaped  fabric  through  a  solution  of  alum  or  sulphate  of 
alumina  of  from  1°  to  lj°  B.  The  fabric  is  then  rinsed, 
which  may  be  done  in  hard  water,  and  dried.  It  will  then 
have  the  feel  of  the  original  unsoaped  article,  and  will  be 
undistinguishable  from  it  in  appearance. 

It  is  only  in  a  very  few  cases  that  a  treatment  with  soap 
solution  is  considered  sufficient.  It  is  nearly  always  cus- 
tomary to  put  indiarubber,  paraffin,  etc.,  into  the  fabric  to- 
gether with  the  insoluble  alumina  soap.  This  is  easily  done, 
as  the  soap  solution  has  the  property  of  forming  emulsions 
with  fused  waxes  and  paraffin,  with  petroleum,  or  with 
solution  of  indiarubber,  etc.  These  emulsions  remain  perfect 
for  days  together,  and  will  stand  frosty  weather  if  not  too 
severe.  Instead  of  beeswax  we  use  Japan  or  Carnauba  wax. 
The  indiarubber  is  dissolved  in  paraffin,  linseed  oil,  with 
addition  of  palm  oil. 

A  specially  good  result  is  got  with  a  soap  prepared  as 
follows  :  Dissolve  chopped-up  indiarubber  in  twice  its  weight 
of  a  hot  mixture  of  petroleum  and  linseed  oil.  Then  add 
thrice  its  weight  of  Japan  wax,  and  when  the  other  in- 
gredients are  thoroughly  mixed,  work  in  a  small  quantity  of 
a  concentrated  solution  of  liver  of  sulphur.  Then  stir  the 
whole  in  a  boiling  mixture  of  elaine,  linseed  oil  and  resin. 
Finally,  saponify  to  a  neutral  potash  soap  with  caustic  potash 
lye.  The  proportions  should  be  so  adjusted  that  the  finished 
product  contains  10  per  cent,  of  indiarubber.    The  paraffin 
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and  the  indiarubber  form  a  perfect  emulsion.  The  soap 
should  be  superfatted  with  from  5  to  10  per  cent,  of  palm  oil, 
added  to  it  in  a  state  of  fusion.  The  emulsion  can  only  be 
separated  by  the  action  of  acids  or  direct  steam.  It  is  used 
hot  for  the  soaping  process  above  described.  It  need  hardly 
be  said  that  it  must  not  be  heated  by  direct  steam.  Even 
this  emulsion  should  not  have  alum  or  aluminium  sulphate 
added  to  it,  as  those  salts  partially  decompose  it  and  cause 
marks  of  separated  indiarubber  to  appear  on  the  fabric. 

As  the  soaping  proceeds,  the  bath  tends  to  get  weaker  and 
to  be  unable  to  keep  the  indiarubber  emulsified.  Hence  it 
must  be  kept  up  to  strength  with  hot,  strong  soap  solution 
to  prevent  the  indiarubber  from  separating.  The  soaped 
pieces  are,  as  is  the  case  with  ordinary  soaping,  passed 
through  a  weak  solution  of  alum  or  sulphate  of  alumina. 
But  they  are  not  rinsed,  so  that  after  having  been  kept  for  a 
few  weeks  they  become  covered  with  a  white  dust,  which  is 
removed  with  a  brushing  machine.  In  any  case,  it  is  advis- 
able to  put  the  dried  pieces  through  the  brushing  machine  to 
get  rid  of  all  mechanically  adhering  matter,  and  to  give  them 
a  uniform  appearance.  The  brushing  machines  usually  con- 
sist of  four  brushing  rollers  close  together,  which  can  be  set 
in  rapid  rotation.  The  goods  enter  it  so  that  two  of  the  four 
rollers  act  on  each  side  of  the  piece,  and  send  the  dust  into  a 
large  box  placed  below  the  machine.  The  fabric  is  generally 
calendered  to  smooth  and  lustre  it.  This  is  done  by  sub- 
jecting it  to  heavy  pressure  between  the  polished  surfaces  of 
steel  cylinders  carefully  set  in  a  strong  frame  and  driven  by 
belts,  spur  wheels  or  friction  gearing.  The  motion  must  be 
perfectly  smooth  and  steady. 

The  pressure  used  depends  upon  the  nature  of  the  fabric. 
Linen,  hemp  and  cotton  will  stand  stronger  pressure  than 
wool  or  silk.  The  looser  the  fabric  is  woven,  too,  the  less 
the  pressure  must  be,  while  strong  and  closely  woven  goods 
require  a  high  pressure  for  their  proper  treatment.  Care 
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must,  however,  be  taken  that  the  fibres  are  not  crushed  or 
flattened,  as  is  too  often  done  with  waterproofed  goods.  It 
is  a  matter  of  opinion  whether  the  rollers  of  the  calender 
should  be  all  steel  or  steel  and  paper  in  pairs.  The  writer  is 
on  the  side  of  all  steel  calenders,  which,  he  thinks,  impart  a 
better  lustre  by  their  stronger  action.     The  calenders  used 


Fig.  20. 


are  generally  of  the  friction  or  "  universal  "  type.  Fig.  20 
shows  one  with  four  to  five  rollers.  Two  are  usually  of 
paper.  One  of  the  rollers  can  be  heated,  either  the  upper- 
most or  the  middle  one.  The  pressure  is  effected  by  levers 
with  double  spur-gearing.  The  friction  arrangement  can  be 
thrown  out  of  gear,  so  that  the  apparatus  can  be  used  as  an 
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ordinary  calender.  To  ensure  that  the  goods  shall  come 
clean  from  the  calender,  the  greatest  care  must  be  taken  to 
keep  the  cylinders  clean,  and  this  cannot  be  done  if  the  goods 
have  been  badly  waterproofed.  They  must  be  free  from  ex- 
cess of  soap,  or  the  rollers  will  be  perpetually  dirtied  with 
soap. 

The  finished  goods  are  first  tested  as  regards  appearance. 
The  eye  must  be  incapable  of  distinguishing  them  from  the 
unwaterproofed  fabric.  Samples  are  tested  by  making  bags 
of  them,  which  are  filled  with  water.  The  outside  of  the  bag 
must  remain  dry  ;  if  the  wet  shows  through  the  fabric  has 
been  badly  waterproofed  or  did  not  leave  the  calender 
thoroughly  dry.  In  the  latter  case  a  fresh  drying  merely  is 
required.  In  the  former  case,  as  neither  basic  acetate  of 
alumina  nor  alumina  soap  is  removable  by  water,  the  fabrics 
must  be  freed  from  those  bodies  with  dilute  hydrochloric  or, 
preferably,  acetic  acid,  rinsed,  washed  with  soap  and  soda 
and  waterproofed  all  over  again.  The  fabric  has  by  this 
time,  however,  become  sensibly  tendered,  so  that  the  new 
waterproofing  best  takes  the  form  of  a  painting  over  with  tar 
or  with  solution  of  indiarubber. 

We  may  finally  mention  that  waterproofed  goods  are  often 
further  treated  with  paraffin  by  methods  to  be  described 
later.  There  is  no  object  in  paraffining  a  well-waterproofed 
fabric,  as  the  waterproofness  is  not  thereby  increased. 
When  the  fibres  have  been  filled  up  with  basic  acetate  of 
alumina,  or  the  corresponding  alumina  soap,  no  room  is  left 
in  them  for  paraffin  or  ceresine,  which  can  only  be  plastered 
over  the  outside  of  the  piece,  which  causes  the  fabric  to 
acquire  a  greasy  and  very  unpleasant  feel.  Spoiled  goods 
can,  however,  be  renovated  with  paraffin,  but  the  waterproof- 
ness thus  acquired  is  not  very  satisfactory  and  does  not  last 
very  long. 


CHAPTEE  VI. 


WATERPROOFING  WITH  PARAFFIN. 

A  waterproofing  method  which  is  greatly  in  vogue  consists 
in  the  use  of  solutions  of  paraffin,  ceresine,  wax,  and  the 
like,  in  benzole  or  petroleum  benzine.  The  solution  fills  the 
cells  of  the  fabric  and  envelops  them,  and  the  solid  matter 
is  left  behind  when  the  solvent  evaporates.  Both  the  solid 
material  used  and  the  solvent  must  be  free  from  smell,  or  an 
odour  will  cling  persistently  to  the  finished  goods. 

By  paraffin  we  understand  solid  hydrocarbons.  Ozokerite 
is  a  natural  form  of  it,  and  it  can  be  got  by  the  dry  distillation 
of  brown  coal,  turf,  etc.,  and  suitable  treatment  of  the  dis- 
tillate of  paraffin  oils.  Ozokerite  occurs  largely  in  Galicia, 
Hungary,  the  south  of  Eussia  and  in  America,  in  pieces 
waxy-yellow  or  black  in  colour.  It  is  purified  by  repeated 
treatment  with  sulphuric  acid,  and  bleached  with  animal 
charcoal,  after  it  has  been  purified  from  volatile  matter  by 
distillation  with  superheated  steam.  The  purified  product  is 
called  ceresine.  It  is  minutely  crystalline,  odourless,  fuses 
at  74°  to  80°  C,  and  dissolves  easily  to  a  clear  solution  in 
benzole,  petroleum  benzine,  ether,  bisulphide  of  carbon,  fatty 
oils,  etc.  As  it  is  unacted  on  under  ordinary  temperatures 
by  caustic  alkalies  or  by  sulphuric  or  nitric  acid,  it  protects 
fabrics  from  injury  by  those  substances. 

Paraffin  is  known  in  commerce  as  hard  or  soft  paraffin, 
according  to  its  fusion  point.  The  former  fuses  at  52°  to  56° 
C,  the  latter  at  44°  to  48°.  They  have  the  same  solubility 
and  resistance  to  acids  and  alkalies  as  ceresine.    As  they  are 
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got  by  crystallisation  from  the  above-mentioned  paraffin  oils, 
it  might  be  supposed  that  those  oils,  which  also  dissolve  in  all 
proportions  of  petroleum  benzine,  bisulphide  of  carbon,  etc., 
would  be  suitable  for  waterproofing.  Their  use  for  that 
purpose,  however,  has  several  disadvantages.  No  properly 
solid  mass  is  left  behind  by  the  evaporation  of  the  solvent, 
and  no  crystallisation  takes  place.  The  solution,  in  fact,  be- 
haves like  a  non-drying  oil.  The  best  form  to  use  for  water- 
proofing is  the  white  ceresine,  which,  on  account  of  its  high 
fusion  point,  resists  the  action  of  heat  to  which  the  fabric 
may  be  exposed.  Such  goods  must,  however,  not  come  into 
contact  with  hot  water,  and  must  not  be  washed.  Every 
time  this  happens  some  of  the  ceresine  is  lost,  so  that  the 
material  soon  becomes  permeable  to  water. 

The  fabrics  to  be  paraffined  must  be  clean  so  as  to  absorb 
properly,  and  the  impregnation  would  be  best  done  in  a 
vacuum  as  above  described  were  it  not  for  the  circumstance 
that  on  cooling  we  get  a  thick  coat  of  ceresine  or  paraffin 
which  is  difficult  to  remove.  In  choosing  apparatus  for 
impregnation  with  paraffin  or  ceresine  care  must  always  be 
taken  that  means  are  provided  for  recovering  as  much  as 
possible  of  the  solvent,  not  merely  on  the  ground  of  economy, 
as  the  recovered  liquid  can  be  used  over  again,  but  because 
the  vapours  are  dangerous.  That  of  petroleum  benzine,  for 
example,  in  hot  weather  or  in  heated  rooms,  may  catch  fire 
spontaneously.  The  apparatus  must  therefore  be  enclosed, 
and  means  provided  for  condensing  the  vapours.  A  very 
simple  apparatus  for  the  purpose  is  shown  in  Fig.  21.  A  is 
a  vessel  1  metre  long,  and  wide  enough  for  the  fabric  to  pass 
through  it  at  full  width.  B  is  an  iron  vessel,  the  base  of 
which  stands  on  a  plate  which  can  be  heated  by  steam.  B 
has  a  roof -like  cover,  e.  Over  the  ridge  of  this  roof  runs  a 
gutter,  K,  from  which  cold  water  constantly  flows  over  both 
slopes  of  the  roof.  The  roof  itself  is  either  of  corrugated 
iron  or  is  covered  with  linen  to  prevent  the  water  from  running 
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off  it  too  quickly.  The  water  collects  in  the  gutters,  %  and  the 
benzine  is  condensed  inside  in  the  gutters,  h,  whence  it  runs 
into  receptacles.  The  working  of  the  apparatus  is  as  follows  : 
The  ceresine  or  paraffin  solution  is  put  into  the  box,  d,  which 
is  then  closed  with  a  lid.  The  lid  communicates  by  a  pipe 
with  the  cover  of  the  vessel,  B,  into  which  the  vapours  from 
d  pass.  The  roller,  a,  provided  with  a  brake,  has  the  fabric 
to  be  impregnated,  b,  wrapped  on  it.  From  a  it  passes  over 
the  guiding  rollers,  c,  cv  c2,  through  the  solution  in  the  box 
to  two  scrapers  which  remove  the  superfluous  solution.  It 
then  enters  B,  where  it  passes  over  the  hot  plate,  /,  which 
evaporates  the  solvent.  The  fabric  then  passes  out,  to  be 
rolled  on  the  roller,  g,  over  the  guiding  roller,  c3. 


Fig.  21. 


Both  A  and  B  must  be  tightly  closed  to  minimise  the 
escape  of  benzine,  and  the  temperature  must  not  exceed  50° 
to  60°  C,  so  that  the  ceresine  is  deposited,  but  not  fused. 
In  winding  the  impregnated  fabric  on  to  g,  the  workman 
must  proceed  slowly,  so  that  the  impregnation  may  be 
thorough,  and  that  the  fabric  may  leave  B  dry.  This 
apparatus  can  be  varied  in  many  ways,  e.g.,  by  blowing  in 
hot  air  under  the  fabric  in  B  with  a  fan  instead  of  using  the 
hot  plate.  The  hot  air  has  then  to  pass  into  a  condenser  to 
condense  the  benzine  vapour  from  it.  Whatever  care  may  be 
taken  the  drying  is  not  perfect,  and  a  supplementary  drying 
is  required.  This  is  best  done  in  open  sheds,  so  that  the 
open  air  enters  from  all  sides. 
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Another  method  of  impregnation  is  to  pour  fused  ceresine 
over  the  fabric  instead  of  using  a  solvent.  This  is  done  by 
rubbing  the  fabric  over  a  block  of  ceresine,  and  then  passing 
it  over  hot  cylinders  to  melt  into  it  the  ceresine  it  has  rubbed 
off.  This  method,  however,  gives  uneven  results,  some  places 
being  left  imperfectly  waterproofed  while  others  receive  more 
ceresine  than  is  needed.  Again,  the  powerful  friction  caused 
by  the  pressure  makes  the  material  sticky.  Thin  fabrics 
will  not  stand  the  process  at  all,  as  they  tear  under  it.  All 
attempts  to  make  the  method  a  success  have  failed.  It  has 
been  found  impossible,  even  by  means  of  rollers,  to  apply  the 
small  quantities  which  must  not  be  exceeded  for  most  fabrics. 
Dipping  into  the  molten  ceresine  gives  even  worse  results, 
for  the  fabric  becomes  so  over-saturated  as  to  be  quite  stiff. 

The  following  is  a  process  free  from  these  drawbacks  :  The 
hydrocarbons,  ceresine,  paraffin,  or  mixtures  of  them  and 
similar  bodies,  are  not  applied  either  in  solution  or  in  a  solid 
or  viscid  form,  but  in  a  melting  state  by  means  of  a  special 
apparatus,  which  not  only  makes  it  possible  to  regulate 
exactly  the  amount  of  waterproofing  material  taken  up  by 
the  fabric,  but  to  distribute  it  with  absolute  uniformity. 
This  is  managed  by  rotating  a  metallic  roller  in  contact  with 
the  solid  hydrocarbon,  so  that  it  gradually  carries  away 
portions  of  it  and  puts  them  on  to  the  fabric,  which  passes 
between  the  roller  and  a  trough.  This  trough  is  heated,  and 
fuses  the  hydrocarbons  on  the  roller  where  they  come  into 
contact  with  the  fabric,  so  that  they  are  soaked  up  by  the 
latter  as  fast  as  they  are  fused.  There  is  neither  pressure 
nor  friction  that  can  be  injurious  to  the  fabric,  as  the  rollers 
travel  at  the  same  rate  as  the  fabric,  the  smooth  inside  of  the 
hot  trough  acting  as  a  flat  iron. 

An  apparatus  intended  for  use  in  this  process  is  shown  in 
Fig.  22.  It  consists  of  the  impregnating  substance,  a,  and 
its  container,  a.  The  impregnating  substance  of  paraffin, 
ceresine  or  wax,  with  or  without  admixture  of  indiarubber  or 
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guttapercha,  is  moulded  so  as  to  fit  as  much  of  the  surface 
of  the  roller  as  is  intended  to  come  into  contact  with  it.  This 
block  is  somewhat  tapered  below,  and  fits  into  the  open  con- 
tainer, <%',  which  contains  springs  to  press  the  block  against 
the  roller.    B  is  the  metal  roller  for  removing  waterproofing 


Fig.  22. 


material  from  the  block,  and  its  surface  may  be  rough  or 
polished.  The  interior  of  the  roller  is  kept  sprayed  with 
water,  through  a  hollow  axle,  so  as  to  keep  the  temperature 
of  the  roller,  which  is  of  the  greatest  importance  in  getting 
a  uniform  abrasion  of  the  hydrocarbon  block,  at  the  proper 
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point.  The  flow  of  water  is  regulated  automatically  by  a 
thermostat.  We  thus  obtain  security  against  any  fusion  of 
the  hydrocarbon  by  the  roller,  and  prevent  the  temperature 
of  the  latter  from  falling  too  low  The  trough,  C,  fits  accu- 
rately to  the  upper  part  of  the  roller  by  its  smooth  concave 
surface  of  steel,  bronze  or  copper.  The  amount  of  the  roller 
covered  by  the  trough  is  determined  by  the  amount  of  heat 
required  to  fuse  the  hydrocarbons. 

The  interior  of  the  trough  is  heated  by  gas,  steam,  or  in 
any  other  way  that  may  be  desired,  and  rests  on  the  roller, 
against  which  it  is  pressed  by  levers  or  by  the  screw,  s. 
The  scraper,  D,  is  intended  to  remove  fluff  and  loose  threads 
which  might  hang  from  the  lower  side  of  the  fabric  on  to 
the  roller,  and  the  scraper,  D',  removes  any  excess  of  water- 
proofing material.  D  consists  of  a  metal  or  wooden  bar, 
with  the  edge  in  contact  with  the  roller,  covered  with  india- 
rubber  or  cloth.  The  hydrocarbon  block  is  usually  made  a 
little  wider  than  the  fabric  to  be  waterproofed,  so  that  parts 
of  the  roller  which  do  not  touch  the  fabric  become  coated 
with  it.  To  prevent  this  excess  of  hydrocarbon  from  getting 
under  the  trough  without  being  absorbed  by  the  fabric,  an 
adjustable  scraper,  D',  is  put  on  both  sides  of  the  trough  and 
removes  the  excess.  E  is  the  roller  from  which  the  fabric 
passes  to  the  machine,  and  E'  that  on  which  it  is  rolled 
after  going  there. 

Waterproofed  fabrics  made  by  this  method  are  decidedly 
different  from  those  made  with  hydrocarbons  in  solution. 
The  waterproofing  substance  lies  more  externally  and  does 
not  penetrate  into  the  cells,  as  it  does  in  impregnation  with 
solution. 

The  goods  are  finally  calendered,  and  for  this  class  of 
goods  the  lever  pressure  calender  shown  in  Fig.  23  is  very 
suitable,  as  it  has  a  large  capacity,  causes  no  stains,  and 
goes  very  steadily  with  very  little  power  or  attention.  It 
is  driven  by  friction  gear,  sometimes  with  two  pulleys  of 
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different  diameter  for  slow  and  rapid  working,  so  that  the 
machine  minder  can  put  the  work  through  with  exactitude, 
and  sometimes  of  the  same  diameter  for  reversing,  with  open 
and  cross  belts,  so  as  to  drive  the  calender  one  way  or  the 
other  according  as  the  fabric  is  put  into  it. 

It  has  already  been  stated  that  other  substances  can  be 
mixed  with  ceresine  of  paraffin,  provided  that  they  will  dis- 
solve with  them  in  benzine  or  carbon  bisulphide.  A  very 
good  example  of  a  composition  recommended  for  waterproof- 
ing hempen  fabrics  is  given  in  the  following  recipe  : — 


Soft  paraffin  ....  240  lb. 

Beeswax        .        .        .       .  8  ,, 

Ceresine        .        .        .        .  8  ,, 

Poppy  oil              .        .        .  2  „ 

Dissolved  in  benzine       .        .  1600  ,, 


The  soft  paraffin  being  greatly  in  excess  of  all  the  other 
solid  ingredients,  its  fusion  point  is  not  very  perceptibly 
raised,  and  the  minor  constituents  do  not  exert  much  effect 
on  the  waterproofing,  so  that  the  result  is  not  better  but 
worse  than  if  hard  paraffin  or  ceresine  had  been  used  alone. 
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WATERPROOFING  WITH  AMMONIUM  CUPRATE. 

Many  people  prefer  waterproofing  with  ammonium  cuprate, 
a  process  first  brought  into  use  by  Hime,  to  every  other 
method.  In  the  opinion  of  the  writer  there  is  no  difference 
between  this  method  and  that  consisting  in  the  use  of  acetate 
of  alumina.  Eegard  must  also  be  paid  to  the  way  in  which 
the  waterproofing  is  done.  If  we  use  solution  of  cuprate  of 
ammonia,  in  which  remnants  of  silk,  cotton  or  parchment 
have  been  dissolved,  a  superficial  combination  of  the  solution 
with  the  fabric  takes  place,  the  surface  of  the  fabric  becomes 
gelatinised,  and  all  the  pores  are  filled  up  as  if  they  had 
been  covered  with  an  oil  colour.  If,  on  the  other  hand,  we 
follow  the  treatment  with  ammonium  cuprate  with  one  with 
ammonium  sulphate  and  aluminium  acetate,  the  copper  dis- 
solves as  sulphate  and  nothing  remains  in  the  fibre  but  basic 
acetate  of  alumina,  as  the  acetic  acid  is  evaporated  by  the 
drying.  The  copper  can,  of  course,  be  recovered  from  the 
liquors. 

Vegetable  fibre,  especially  linen  and  hemp,  rapidly  absorbs 
an  ammoniacal  solution  of  cupric  oxide,  and  partially  dis- 
solves in  it.  This,  however,  does  not  make  the  fabric  water- 
proof, even  if  cupric  oxide  is  precipitated  on  the  fibre  by 
subsequent  treatment  with  caustic  potash.  This  precipita- 
tion of  metallic  oxide  can  be  done  from  an  ammoniacal 
solution  of  oxide  of  zinc,  cobalt  or  chromium,  without  using 
a  caustic  alkali.  This  is  constantly  done  by  dyers  in  mor- 
danting.   If  it  has  been  decided  to  use  ammonium  cuprate, 
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the  first  essential  is  to  prepare  that  reagent  correctly.  A 
process  often  employed  is  to  boil  copper  turnings  with 
solution  of  carbonate  of  soda,  rinse  them  with  water,  and 
then  expose  them  to  the  air  in  contact  with  ammonia  of  sp. 
gr.  0*91,  which  contains  25  per  cent,  of  NH3  or  227  grammes 
to  the  litre.  This  is  an  unpleasant  process,  and  must  not 
be  done  in  rooms  where  people  are  working.  The  solvent 
power  of  the  ammonia  is  increased  by  the  presence  of  a  little 
sal-ammoniac.  A  more  rational  method  is  to  oxidise  the 
copper  in  a  rotating  copper  cylinder  provided  with  a  stirrer. 

The  simplest  and  quickest  method,  however,  is  as  follows  : 
A  cold  solution  of  sulphate  of  copper  is  precipitated  with  the 
exact  amount  of  caustic  soda  necessary,  or  slightly  less. 
The  temperature  must  be  below  20°  C.  or  the  precipitate  will 
be  black  instead  of  blue,  and  the  leaving  of  a  small  excess  of 
copper  sulphate  is  an  additional  precaution  against  this.  The 
precipitate  is  washed  with  condensed  water  till  the  washings 
give  no  precipitate,  or  next  to  none,  with  chloride  of  barium. 
The  precipitate  is  then  pressed  to  get  rid  of  most  of  the 
water,  and  dissolved  in  just  enough  ammonia  of  sp.  gr.  0'93. 
The  strength  of  the  solution  in  copper  is  then  determined, 
and  enough  additional  ammonia  is  added  to  make  the  solu- 
tion contain  18  to  20  grammes  of  copper  to  the  litre.  This 
solution  must  not  be  confounded  with  that  obtained  by  pre- 
cipitating sulphate  of  copper  solution  with  caustic  ammonia, 
and  then  adding  an  excess  of  the  reagent  so  as  to  re-dissolve 
the  precipitate.  In  this  way  we  get  a  double  salt  of  am- 
monium and  copper  which  cannot  dissolve  vegetable  fibre. 
Cuprate  of  ammonia,  on  the  other  hand,  dissolves  incredible 
quantities,  and  also  dissolves  silk. 

The  fabric  to  be  waterproofed  is  drawn  through  the  copper 
solution  at  a  carefully  regulated  speed,  so  that  the  fibre  is 
partially  parchmentised,  and  so  that  the  cellulose  in  solution 
has  time  to  deposit  in  and  between  the  threads.  Scrapers 
remr.ve  the  excess  of  solution,  and  pressure  rollers  consolidate 
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the  remaining  mass,  while  the  ammonia  is  rapidly  volatilised 
by  heat  or  by  a  current  of  air.  The  apparatus  must  there- 
fore be  one  which  will  not  permit  the  ammonia  vapour  to 
reach  the  workpeople.  The  vapour  is  drawn  off  and  ab- 
sorbed by  dilute  sulphuric  or  acetic  acid.  The  goods  must 
be  finally  calendered.  This  method  is  generally  confined  to 
dyed  fabrics,  as  it  imparts  an  undesirable  appearance  to 
white  goods.  Such  fabrics  are  freed  from  copper  as  above 
described,  or  a  soluble  chromate  or  bichromate  is  added  to 
the  solution  of  ammonium  cuprate.  This  makes  the  colour 
of  the  finished  fabric  better  and  paler.  These  oxides  are  put 
into  the  copper  cylinder  with  the  copper  turnings,  and  a 
corresponding  amount  of  them  goes  into  solution.  The 
colour  caused  by  oxide  of  copper  can  also  be  altered  by 
treating  the  impregnated  fabric  with  a  solution  of  a  sulpho- 
cyanide  or  a  sulphurous  acid,  or  with  sulphuretted  hydrogen. 

Ignaz  Breitenfeld  first  soaks  the  fabric  with  egg  albumen, 
then  with  a  cyanogen  compound  or  tannin,  and  then  ammo- 
nium cuprate.  The  goods  are  then  sharply  dried.  The 
tannin  may  be  used  first  and  the  albumen  next.  The  copper 
oxide  forms  with  the  other  substances  coloured  precipitates, 
so  that  we  get  waterproofed  fabrics  of  various  colours, 
which,  nevertheless,  have  no  beauty  or  lustre.  Other  re- 
ducing agents,  such  as  acid  solutions  of  ferrous  sulphate 
or  stannous  chloride,  can  also  be  used.  We  have  already 
mentioned  that  ammoniacal  salts  of  other  metals  can  be 
substituted  for  the  ammonium  cuprate. 

Hime  precipitates  the  copper  from  a  solution  of  ammonium 
cuprate  saturated  with  cellulose,  by  putting  into  it  strips  of 
zinc,  and  hence  obtains  a  colourless  solution  of  cellulose  in 
ammonium  zincate.  Into  this  thick  liquid  he  dips  his  fabrics, 
so  that  they  are  entirely  soaked  with  it.  He  then  wrings 
out  the  excess  of  solution  and  dries  the  goods  on  a  calender. 
Felton  uses  combinations  of  the  chloride  or  sulphate  of 
cadmium  of  zinc  with  ammonia.    He  makes  his  solution, 
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for  example,  with  3  lb.  of  crystallised  zinc  sulphate,  or  the 
same  weight  of  zinc  chloride  solution  of  sp.  gr.  1*44  (60  per 
cent.)  and  2  lb.  of  ammonia  of  sp.  gr.  0'872  (34  per  cent.). 
The  fabric  is  led  over  guiding  rollers  into  a  chest  lined  with 
lead,  at  the  rate  of  25  to  35  metres  a  minute,  according  to  the 
thickness  of  the  fabric.  Here  it  passes  through  the  solution 
and  becomes  thoroughly  soaked.  On  leaving  the  bath  the 
fabric  passes  through  wringing  rollers,  which  consolidate  it 
to  some  extent  as  well  as  remove  the  excess  of  liquid.  It 
passes  next  to  the  drying  room  where  it  is  exposed  to  a 
temperature  of  43°  C.  till  quite  dry. 

Fabrics  waterproofed  with  ammonium  cuprate  have  a 
somewhat  harsher  feel  than  those  done  by  the  more  usual 
methods,  but  possess,  on  the  other  hand,  more  lustre,  es- 
pecially if  remnants  of  silk  have  been  dissolved  in  the 
ammonium  cuprate.  Inspection  shows  that  the  pores  of  the 
fabric  are  covered  with  a  thin  skin  of  cellulose.  The  fabrics 
are  air-tight  as  well  as  water-tight,  so  that  these  are  useless 
in  cases  in  which  permeability  to  air  is  a  desideratum. 


CHAPTEE  VIII. 


WATERPROOFING  WITH  METALLIC  OXIDES. 

Other  metals  in  the  form  of  insoluble  soaps  behave  like 
copper.  The  salts  used  for  impregnating  fabrics  with  these 
soaps  are,  besides  those  of  iron  already  mentioned,  those 
of  aluminium,  antimony,  tin,  lead  and  zinc.  These  metals 
give  salts  soluble  in  water,  in  some  of  which  the  acid  radicle 
contains  the  metal,  while  in  others  it  is  in  the  basic  radicle, 
all  of  which  on  decomposition  give  insoluble  hydrated  oxides. 

If  we  mix  a  solution  of  potassium  aluminate  with  one  of 
zinc  acetate,  we  get  a  precipitate  consisting  of  the  hydrated 
oxides  of  zinc  and  aluminium,  and  this  precipitate  can 
evidently  be  formed  upon  a  fabric.  These  oxides,  however, 
are  not  sufficiently  water  repellent,  so  that  absolute  water- 
proofness  is  not  certain,  and  it  is  best  to  have  recourse  to  the 
metallic  soaps.  These  soaps  have  all  sorts  of  colours,  so 
that  not  all  of  them  can  be  used.  Besides,  some  of  them 
are  too  expensive  for  ordinary  use,  as  cheapness  of  production 
is  a  fundamental  condition  of  the  successful  manufacture  of 
waterproofs. 

When  it  is  a  question  of  waterproofing  a  brown  material, 
iron  soap  can  be  used.  We  first  soak  the  fabric  in  solution 
of  acetate  of  iron  and  then  in  a  solution  of  soap.  It  is 
better,  however,  to  dye  the  fabric  and  waterproof  it  with 
aluminium  acetate. 


CHAPTEK  IX. 

COLOURED  WATERPROOF  FABRICS. 

Although  dyeing  is  a  special  branch  of  chemical  technology, 
and  is  carried  out  in  special  factories,  the  waterproofer  cannot 
do  without  dyeing,  as  his  products  are  often  required  to  be 
black,  brown,  green,  yellow,  and  other  colours.  We  shall 
not  here  describe  the  theory  of  dyeing,  but  refer  the  reader 
wanting  information  on  it  to  special  works.  We  will  only 
mention  that  every  material  is  not  able  to  take  up  every  dye, 
and  that  the  most  varied  differences  exist  in  this  respect. 
Wool,  cotton  and  silk,  for  example,  behave  differently  from 
hemp,  linen  and  jute  to  certain  dyes.  In  dyeing,  therefore; 
the  nature  of  the  dye  and  the  nature  of  the  fabric  have  both 
to  be  considered. 

Some  dyes  dye  directly ;  others,  however,  require  fixing 
by  means  of  a  mordant.  The  mordant  forms  a  triple  com- 
bination with  the  fabric  on  the  one  hand  and  with  the  dye  on 
the  other.  According  as  they  require  or  do  not  require  a 
mordant,  we  classify  dyes  as  adjective  and  substantive.  As 
mordants,  metallic  salts  are  the  substances  most  commonly 
used,  and  especially  those  of  antimony,  aluminium,  chromium, 
fluorine,  tin,  copper  and  iron.  Organic  bodies,  such  as  tannin, 
are  also  used  to  deposit  insoluble  compounds,  called  lakes, 
in  the  fibre. 

For  dyeing,  the  natural  dyes,  logwood,  fustic,  etc.,  are  still 
largely  used,  and  by  some  persons  exclusively,  but  there  are 
man];  artificial  dyes  which  answer  every  purpose  perfectly. 
The  dyeing  of  fabrics  of  hemp,  linen  and  jute,  which  are 
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those  chiefly  used  in  waterproofing,  is  done,  with  a  few  excep- 
tions, like  that  of  cotton,  with  the  sole  difference  that  the 
temperature  used  must  be  higher  and  must  be  maintained 
for  a  longer  time.  The  artificial  substantive  dyes  go  better 
and  more  uniformly  on  to  the  fibre  than  the  natural  dyes, 
and  penetrate  better,  especially  when  baths  are,  as  is  shown 
to  be  advisable  by  experience,  somewhat  concentrated. 

Hemp,  linen  and  jute  are  naturally  of  a  darker  colour  than 
cotton,  and  this  is  taken  advantage  of  in  dyeing  dark  shades, 
as  it  saves  time  and  dye  and  gives  a  fuller  shade.  Such 
fabrics  must,  on  the  other  hand,  be  bleached  before  dyeing 
them  light  colours.  Whether  half  or  whole  bleached  material 
is  used,  it  is  always  necessary  to  scour  it  before  dyeing  by 
boiling  it  with  a  10  per  cent,  solution  of  crystal  soda  or  an 
equivalent  solution  of  ammonia  or  water  glass.  The  fabric  is 
then  centrifuged  full  width,  boiled  for  two  hours  in  plain 
water  to  rinse  it,  and  then  dried  nearly  completely.  By  this 
treatment  the  receptivity  of  the  fibres  for  mordant  and  dye  is 
increased,  and  the  dye  also  goes  on  more  evenly. 

Whether  the  one-bath  or  two-bath  method  should  be 
adopted  depends  on  circumstances  and  on  what  is  expected 
from  the  finished  articles.  Many  dyes  dyed  in  a  single  bath 
(especially  black)  rub  off  when  the  same  dyes  dyed  by  the 
two-bath  process  do  not.  As  a  rule,  natural  dyes  give  much 
faster  colours  in  a  single  bath  than  the  adjective  coal-tar 
colours.  The  latter  generally  rub,  even  if  they  have  been 
after-coppered. 

The  dyeing  process  is  done  with  the  same  apparatus  as 
is  used  in  impregnating,  that  is  to  say,  jiggers  or  padding 
machines.  The  same  apparatus  is  used  for  mordanting.  To 
give  recipes  for  the  various  dyeing  processes  would  be  useless. 
Experience  will  soon  show  how  to  produce  the  desired  shade. 
Moreover,  new  artifical  dyes,  both  adjective  and  substantive, 
are  discovered  almost  daily,  and  the  dye  manufacturer  sup- 
plies the  fullest  information  as  to  the  way  in  which  all  his 
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dyes  are  to  be  used.  As  each  factory  has  its  own  methods 
of  preparing  artificial  dyes,  so  that  they  acquire  a  character- 
istic shade,  the  waterproofer  must  choose  a  manufacturing 
firm  once  and  for  all,  and  then  always  buy  his  dyes  of  the 
same  if  he  wants  to  secure  uniformity  of  appearance  in  his 
own  products.  It  is  best  to  use  substantive  dyes  for  the 
fabrics  in  question.  For  black  either  an  iron,  an  aniline  or 
an  alizarine  black  can  be  used.  Properly  employed  they  do 
not  rub.  After  dyeing  dry  thoroughly  and  calender.  The 
dyeing  does  not  always  waterproof  the  stuff,  so  that  it  must 
be  waterproofed  afterwards.  It  is  therefore  necessary  to 
select  dyes  which  will  not  suffer  from  subsequent  treatment 
with  acetate  of  alumina  and  soap  or  with  cuprate  of  ammonia. 

The  dried  dyed  goods  may  be  waterproofed  by  treatment 
with  a  solution  of  acetate  of  alumina  of  5°  B.,  as  above 
described,  then  drying,  finally  passing  through  a  2  per  cent, 
solution  of  soap.  A  still  better  method  is  to  treat  them  for 
some  hours  with  a  2  per  cent,  solution  of  sulphate  of  copper 
and  then  with  the  2  per  cent,  soap  solution.  For  the  sulphate 
of  copper  we  may  substitute  other  copper  salts,  or  salts  of 
nickel,  zinc  or  tin.  This  treatment  increases  the  fastness  of 
the  dye  to  light,  although  the  metallic  oxide  does  not  enter 
into  the  composition  of  the  lake  but  only  lies  on  the  fibre  in 
a  thin  layer,  thick  enough,  however,  to  absorb  a  part  or  per- 
haps all  of  the  actinic  rays  which  would  otherwise  reach  the 
dye. 

The  dyed  waterproofed  goods  must  be  tested  for  fastness  : — 

1.  To  light  and  air. 

2.  To  washing. 

3.  To  wear. 

4.  To  perspiration. 

No  one  has  as  yet  succeeded  in  making  dyes  altogether 
fast  to  light  and  air.  Every  dye  exposed  to  their  influence 
changes  sooner  or  later,  turning  pale  or  to  a  different  shade. 
We  know  by  experience  that  certain  dyes  vary  in  fastness  to 
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light  and  air,  especially  according  to  the  method  of  the  dye- 
ing. In  considering  new  dyes  and  new  dyeing  processes,  re- 
course should  always  be  had  to  the  light  test.  The  simplest 
and  surest  but  not  the  quickest  way  of  doing  this  is  to 
wrap  half  the  dyed  sample  of  cloth  in  a  close  sheath  of 
paper,  which  can  be  gradually  drawn  off.  The  date  of  the 
beginning  of  the  experiment  is  marked  on  the  paper,  and  the 
half-covered  piece  of  cloth  is  exposed  to  light.  At  intervals 
the  proper  sheet  is  partly  withdrawn,  so  that  the  amount  of 
cloth  exposed  to  the  light  is  increased  daily  or  at  longer  in- 
tervals. The  effect  of  the  light  on  the  dye  in  various  periods 
of  time  is  thus  easily  seen.  No  change  should  appear  with 
good  dyes  before  the  lapse  of  twenty  to  thirty  days  in  sum- 
mer and  about  fifty  days  in  winter.  Special  apparatus  can 
be  obtained  to  arrive  at  the  result  in  less  time. 

Fastness  to  washing  is  hardly  worth  mentioning,  as  very 
few  dyes  show  absolute  fastness  in  this  respect.  Neverthe- 
less, they  must  be  very  resistant  to  the  free  alkali  found  in 
many  soaps,  especially  soft  soap,  and  not  bleed  when  treated 
with  them.  Many  coal-tar  dyes  do  so,  however,  more  or  less. 
Natural  and  mineral  dyes  never  bleed.  The  test  for  fastness 
to  washing  is  carried  out  by  rubbing  the  dyed  fabric  with  a 
piece  of  white  cotton  cloth  for  two  or  three  minutes  in  a 
\  per  cent,  soap  solution  at  40°  C.  The  two  pieces  are 
then  left  lying  in  the  soapy  water  for  twenty  minutes.  They 
are  then  rinsed,  left  another  twenty  minutes  in  the  rinse 
water,  wrung  and  dried.  In  most  cases  the  white  cotton 
will  be  found  partially  dyed.  The  temperature  of  40°  C. 
must  not  be  exceeded  for  a  fair  test.  Many  dyes  which 
will  not  bleed  at  40°  C.  do  so  at  60°  to  70°. 

Fastness  to  rubbing  in  wear  is  very  necessary  for  dyes  for 
waterproofs,  such  as  tent  cloths,  waggon  covers,  etc.,  which 
get  rubbed  by  constant  folding  and  unfolding.  There  are 
so  many  dyes  on  the  market  which  are  fast  to  rubbing  that 
it  is  unnecessary  to  use  others.    The  test  is  carried  out  by 
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rubbing  the  coloured  fabric  by  the  hand  on  white  unstarched 
cotton  or  on  not  too  smooth  white  paper. 

Waterproof  fabrics  which  have  to  come  into  contact  with 
the  human  skin  have  to  be  tested  for  fastness  to  perspiration. 
This  is  done  by  making  a  t  per  cent,  solution  of  acetic  acid, 
heating  it  to  the  temperature  of  the  human  body  (37°  C), 
and  then  rubbing  the  dyed  sample  in  it  forcibly  for  a  few 
minutes.  The  sample  is  then  dried  at  the  ordinary  tempera- 
ture of  the  room,  and  without  rinsing,  between  two  sheets  of 
parchment  paper.  The  effect  produced  by  several  repetitions 
of  this  treatment  not  only  tests  the  fastness  to  perspiration, 
but  also  whether  the  waterproofing  has  been  well  done. 
Fabrics  waterproofed  on  one  side  with  indiarubber  are 
usually  tested  for  fastness  to  acid  by  soaking  them  for 
several  hours  in  dilute  sulphuric  acid,  drying,  and  observing 
the  effect. 


CHAPTEE  X. 


WATERPROOFING  WITH  GELATINE,  TANNIN,  GASEINATE  OF 
LIME,  AND  OTHER,  BODIES. 

We  here  mention  certain  processes  which  are  rarely  used, 
and  which  differ  essentially  from  those  already  described,  as 
they  depend  upon  the  formation  in  and  upon  the  fibre  of  sub- 
stances which  repel  water  mechanically,  or  are  simply  sub- 
stances which  fill  up  the  interstices.  Thus  we  have  two 
classes  of  process.  In  the  first  class  we  have  waterproofing 
with  gelatine,  glue,  tannin,  caseinate  of  lime  and  the  like ; 
and  in  the  second,  waterproofing  with  tar,  tar  oils  and  similar 
bodies. 

Waterproofing  goods  with  glue  and  tannin  is  based  on  the 
fact  that  by  the  action  of  tannin  or  bichromate  compounds 
insoluble  in  water  are  formed.  In  this  sort  of  manufacture  a 
proper  choice  of  the  fabric  plays  a  very  great  part,  and  it 
should  only  be  applied  to  fine  and  closely  woven  cloth, 
in  which  the  threads  are  not  twisted  together.  Each 
thread  must  be  fairly  free  or  the  solutions  cannot  penetrate 
it  properly.  It  is  of  first  importance  for  the  success  of  the 
process  that  both  solutions  (tannin  and  glue)  should  pene- 
trate fully.  In  this  connection  it  must  be  remembered  that 
contact  with  the  water  of  the  solutions  makes  the  fabric 
closer  by  swelling  up  the  threads. 

If  the  fabric  is  dipped  directly  into  strong  solutions  of  glue 
and  then  of  tannin,  the  glue  will  only  become  insoluble  on 
the  outside,  and  that  which  had  penetrated  deeper  into  the 
fibre  will  be  unchanged,  having  been  protected  by  the 
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superficial  insoluble  layer.  If  a  section  of  such  a  defective 
fabric  is  examined  microscopically,  we  see  at  once  by  the 
paler  colour  of  the  interior  of  the  thread  that  the  tannin  has 
not  penetrated  thoroughly.  Hence  we  begin  by  treatment 
with  a  very  weak  solution  of  glue,  prepared  by  leaving  glue 
broken  small  in  a  hundred  times  its  weight  of  water  for 
twenty-four  hours.  By  that  time  the  glue  will  have  swelled 
up,  and  the  whole  is  boiled  up,  with  continuous  stirring,  so 
as  to  get  a  perfectly  clear  solution,  in  which  the  fabric  is 
boiled  for  ten  to  fifteen  minutes.  This  time  is  no  more 
than  is  necessary  for  complete  penetration.  The  fabric  is 
then  well  wrung  between  two  rollers  placed  right  over  the 
glue  bath,  so  that  the  excess  of  glue  solution  runs  back  into 
it.  The  fabric  is  then  hung  up,  and  when  nearly  dry  is 
passed  through  a  solution  of  tannin.  This  solution  may  be 
made  from  tannin  itself  or  from  a  tannin  extract,  or  by  boiling 
galls  or  oak  bark  in  water.  The  tannin  solution  can  be  used 
fairly  strong,  as  only  so  much  of  it  is  taken  up  as  corresponds 
to  the  glue  present,  and  it  can  be  used  over  again  as  long  as 
it  can  supply  the  tannin  required,  and  can  then  be  reinforced 
with  more  tannin  as  required. 

It  is  not  necessary  for  the  fabric  to  stay  long  in  the  tannin, 
as  it  reacts  very  quickly  with  the  glue.  The  tannined  fabric 
is  again  hung  up  to  dry,  and  when  quite  dry  is  washed  in 
plain  water  to  remove  any  excess  of  tannin.  The  whole 
process  from  the  beginning  is  then  twice  repeated.  After 
this  second  repetition  there  is  so  thick  a  layer  of  tannate  of 
gelatine  on  the  fabric  that  the  dry  cloth  has  acquired  con- 
siderable solidity  and  a  smoothness  which  recalls  that  of 
leather.  We  then  pass  to  stronger  glue  solution,  using  three 
or  even  four  parts  of  glue  per  hundred  of  water,  but  never 
exceeding  the  latter  limit.  After  the  glue  bath  the  fabric  goes 
through  the  tannin  bath,  and  we  finally  get  the  fabric  fairly 
thickly  coated  with  tannate  of  gelatine.  By  repeatedly  treat- 
ing with  glue  and  tannin  alternately  this  coating  can  be  made 
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as  thick  as  desired,  and  we  finally  get  masses  in  which  the 
texture  of  the  fabric  is  entirely  hidden,  and  especially  if  the 
fabric  has  been  calendered  under  heavy  pressure  after  water- 
proofing. 

The  colour  acquired  by  goods  waterproofed  in  this  fashion 
is  a  more  or  less  dark  leather  brown.  The  hue  depends 
chiefly  upon  that  of  the  glue,  some  sorts  of  which  are  much 
darker  than  others.  The  waterproofed  fabric  will  take  a  fine 
black.  It  is  first  painted  over  with  a  decoction  of  logwood, 
and  then,  after  drying,  gone  over  with  a  sponge  with  a  very 
weak  solution  of  bichromate.  Ferrous  sulphate  may  be  sub- 
stituted for  the  bichromate,  but  the  result  is  not  so  good. 
Other  colours  may  be  got  by  mordanting  as  above,  but  with 
alum,  and  giving  as  the  second  coat  after  drying  a  decoction 
of  Persian  berries,  redwood,  etc.  By  means  of  anilines  we 
can  get  any  colour  without  preliminary  treatment.  It  must, 
however,  be  remembered  that,  if  the  fabric  is  to  be  dyed  a 
light  shade,  only  the  palest  glue  must  be  used  for  the  water- 
proofing. Dark  glue  will  spoil  the  effect  of  the  dye.  Goods 
waterproofed  with  glue  and  tannin  are  of  very  subordinate 
importance.  Exposure  to  wet  rapidly  destroys  them  and 
makes  them  lose  their  strength. 

Muratori  and  Landry  treat  the  fabric  with  a  solution  made 
in  three  separate  operations  : — 

1.  One  hundred  lb.  of  potash  alum  are  dissolved  in  10  gals, 
of  boiling  water. 

2.  In  another  vessel  100  lb.  of  glue  are  soaked  in  cold 
water  till  the  glue  has  trebled  its  weight.  The  remaining 
water  is  poured  away,  and  the  vessel  is  heated  to  liquefy  the 
glue.  When  the  glue  is  boiling,  5  lb.  of  tannin  and  2  lb.  of 
soda  waterglass  are  put  into  it. 

3.  The  two  solutions  are  boiled  together  with  constant 
stirring. 

When  the  mixture  is  complete  it  is  allowed  to  cool  to  a 
jelly.    To  waterproof  the  goods  some  of  this  jelly  is  boiled 
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with  water  (1  gal.  to  1  lb.,  or  a  little  over)  for  three  hours, 
adding  water  to  compensate  for  the  evaporation,  so  as  to  keep 
the  volume  of  the  solution  constant,  as  shown  by  tests  of  its 
specific  gravity  with  a  hydrometer.  The  bath  is  then  allowed 
to  cool  to  80°  C,  and  the  fabric  is  soaked  in  it  for  half  an 
hour  and  then  stretched  out  horizontally  for  six  hours  to 
drain.  The  fabric  must  be  kept  horizontal,  so  that  the  solu- 
tion remains  uniformly  distributed  through  it.  The  drainings 
are  collected  for  using  over  again.  The  fabric  is  then  dried 
in  the  open  air,  or  in  a  drying  room,  still  in  the  horizontal 
position.  If  a  drying  room  is  used  the  temperature  of  it 
must  not  exceed  50°  C. 

It  is  said  that  this  method  gives  heavy  and  very  wet- 
resisting  goods,  which  in  no  way  hinder  evaporation  from 
the  body.  The  final  calendering  is  done  between  rollers 
heated  to  50°  C.  If  the  goods  are  waterproofed  by  Mura- 
tori  and  Landry's  method  after  being  dyed,  the  treatment 
fixes  the  colour,  so  that  the  dyeing  should  be  done  first, 
remembering,  nevertheless,  that  in  light  shades  only  alum 
free  from  iron  and  the  very  palest  glue  may  be  used. 

Muzmann  and  Krakowitzer  dissolve  10  lb.  of  gelatine  and 
10  lb.  of  tallow  soap  in  30  gals,  of  boiling  water,  and  mix  the 
solution  in  4  gals,  of  water  in  which  15  lb.  of  alum  have 
been  dissolved.  The  whole  is  boiled  for  half  an  hour,  and 
then  allowed  to  cool  to  40°  C.  At  that  temperature  the 
fabric  is  thoroughly  soaked  in  it,  dried,  rinsed,  again  dried, 
and  finally  calendered.  In  this  process  the  alum  partially 
decomposes  the  soap,  forming  either  free  fatty  acid  or  an  acid 
alumina  soap.  The  gelatine  forms  an  insoluble  compound 
with  the  alum.  The  free  fatty  acid  or  acid  soap  is  mostly 
carried  down  on  to  the  fibre  by  the  precipitate  formed  by  the 
alum  and  the  gelatine. 

A. r  "Dumas  soaks  the  fabrics  first  in  a  7  per  cent,  solution 
of  gelatine  at  40°  C.  After  a  few  minutes  the  goods  are  wrung 
between  rollers,  dried  in  the  air,  soaked  for  a  few  minutes  in 
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a  3  to  4  per  cent,  solution  of  alum  and  then  thoroughly  dried. 
In  another  process  the  fabrics  are  thoroughly  soaked  in  a 
solution  of  8  lb.  of  alum,  4  lb.  of  isinglass  and  2  lb.  of  white 
soap  in  20  gals,  of  water.  They  are  then  passed  through  a 
second  bath  of  8  lb.  of  sugar  of  lead  dissolved  in  20  gals,  of 
water,  and  finally  dried. 

A  curious  method  of  waterproofing  has  been  proposed, 
which  consists  in  passing  the  fabric  repeatedly  through  a 
solution  of  alumina  soap  in  oil  of  turpentine.  A  fabric 
treated  like  this  will  retain  the  smell  of  the  turpentine  for 
years. 

Sandtner  dissolves  resin  soap  completely  in  hot  water,  and 
precipitates  it  with  chloride  of  calcium.  The  precipitate  is 
at  once  washed,  dried  and  ground  to  a  fine  powder.  Seventy 
lb.  of  the  powder  are  then  mixed  with  30  lb.  of  a  uniform 
mixture  of  resin,  linseed  oil  and  oil  of  turpentine.  The 
paste  so  formed  is  worked  into  the  fabric  with  a  brush. 

Schulke  dissolves  580  lb.  of  gelatine  by  boiling  in  a  mix- 
ture of  750  lb.  of  glycerine  with  150  gals,  of  water,  and 
then  adds  a  solution  of  40  lb.  of  bichromate  of  potash  and 
a  solution  of  \  lb.  of  salicylic  acid  in  spirit.  The  finished 
solution  must  be  kept  in  the  dark.  The  fabric  is  thoroughly 
soaked  in  it,  and  then  exposed  to  the  light  till  the  original 
green  colour  of  the  soaked  fabric  has  quite  disappeared. 

A  mixture  recommended  for  waterproofing  woollens  and 
half-woollens  consists  of  100  lb.  of  glue  and  100  lb.  of 
alum,  dissolved  in  an  amount  of  water  varying  with  the 
weight  of  the  goods  and  the  hardness  of  the  finish  desired. 
The  mass  is  then  mixed  with  5  lb.  of  tannin,  2  lb.  of  water- 
glass  and  10  gals,  of  water,  and  the  fabric  is  soaked  in 
the  final  mixture  at  40°  to  60°  C.  Thick  sacking  or  waggon- 
cloths  are  first  impregnated  with  waterglass,  then  with  a 
solution  of  alum,  or  sulphate,  or  acetate  of  alumina.  They 
pass  then  through  a  weak  superfatted  soap  bath,  and  are 
finally  slightly  calendered. 
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The  caseinate  of  lime  method  was  first  described  by 
Chevellot,  and  is  said  to  ensure  the  fabric  retaining  its  soft- 
ness and  perviousness  to  air  and  to  enable  it  to  be  washed 
with  soap,  benzine,  etc.,  without  interfering  with  its  water- 
proofness.  The  process  is  conducted  as  follows :  Casein 
precipitated  from  milk  is  mixed  with  about  five  times  its 
weight  of  water,  and  the  whole  is  well  stirred  to  a  creamy 
liquid.  This  is  gradually  mixed  with  a  weight  of  slaked  lime 
equal  to  about  of  that  of  the  casein.  At  the  same  time 
half  the  weight  of  the  casein  in  soap  is  dissolved  in  twelve 
times  its  weight  of  water,  and  the  soap  solution  is  mixed  with 
the  other.  The  fabric  is  impregnated  with  the  mixture  till 
its  weight  is  doubled.  The  fabric  is  next  dipped  in  a  solution 
of  acetate  of  alumina,  which  makes  the  caseinate  of  lime 
insoluble  and  forms  a  margarate  of  alumina  with  the 
alkaline  soap.  The  fabric  is  then  passed  quickly  through 
the  oily  boiling  water,  and  finally  dried  and  calendered. 

The  pure  casein  required  for  the  preparation  of  the  case- 
inate of  lime  is  got  by  letting  milk  stand  in  a  cool  place,  and 
carefully  removing  the  whole  of  the  cream,  skimming  until 
no  more  cream  rises.  The  milk,  perfectly  free  from  cream,  is 
coagulated  by  adding  lactic  acid  until  that  reagent  gives  no 
further  precipitate.  The  precipitate  of  casein  is  washed 
and  dried.  The  milk  also  may  be  left  to  get  sour  and  throw 
down  the  casein  spontaneously.  When  the  milk  has  been 
precipitated,  the  casein  is  washed  absolutely  free  from  acid 
with  distilled  water.  The  casein  is  then  boiled,  wrapped  in 
a  cloth,  in  water,  to  get  rid  of  the  last  traces  of  fat.  It  is 
then  dried  in  a  warm  place  on  blotting-paper,  when  it  shrinks 
into  horny  masses.  If  quite  dry,  it  will  keep  perfectly  for  a 
long  time.    To  dissolve  it  for  use,  it  is  first  soaked  in  water. 

Ber^zinger's  collodion  process  must  be  mentioned.  He 
dissolves  10  lb.  of  pyroxyline  in  about  2  lb.  of  spirit  mixed 
with  acetic  acid,  acetic  ether,  acetone,  or  other  solvent  of 
nitrocellulose.    About  3  lb.  of  castor  oil  is  also  added  to 
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give  the  necessary  suppleness.  The  fabrics  are  soaked  in 
the  finished  mixture,  and  this  must  be  done  in  a  very  hot 
room.  The  fabric  remains  in  the  bath  for  two  to  three 
minutes.  It  is  then  hung  up  to  drain,  and  the  pores  become 
filled  with  the  solution.  When  dried,  the  fabric  is  too  hard 
for  use,  and  to  give  it  the  necessary  suppleness  it  is  laid 
upon  heated  polished  metal  plates  and  subjected  to  a  very 
high  pressure.  This  treatment  drives  the  oil  with  which  the 
plates  have  been  previously  smeared  into  the  pores  of  the 
fabric,  thereby  completely  suppling  it.  The  same  result  can 
be  got  by  calendering  between  the  oiled  rollers.  The  water- 
proofing solution  may  be  made  from  celluloid  scraps,  but  the 
result  is  neither  so  clear  nor  so  lubricating  as  that  made  from 
pyroxyline.  The  inventor  says  that  the  process  is  very 
inexpensive  (which  may  be  doubted)  and  that  the  fabrics 
treated  thus  are  more  durable  than  those  waterproofed  with 
indiarubber. 


CHAPTEE  XI. 


MANUFACTURE  OF  TARPAULIN. 

Tabbed  fabrics  as  waterproof  goods  are  remarkable  for  cheap- 
ness and  durability,  and  are  hence  largely  used  for  making 
waggon  cloths  for  covering  over  goods  which  have  to  be 
protected  from  the  rain.  Tarpaulin,  if  properly  made,  is 
only  coated  on  one  side,  and  the  coat  should  be  smooth  and 
uniform,  should  not  rub  off,  should  have  no  disagreeable 
smell,  and  should  not  become  sticky  in  the  sun. 

Ordinary  gas  tar  as  it  comes  from  the  gas  works  must  not 
be  used  until  it  has  been  freed  from  its  more  volatile  parts 
by  boiling.  Tar- boiling  is  an  operation  which  must  be  con- 
ducted with  certain  precautions,  not  only  on  account  of  the 
danger  of  fire  resulting  from  the  inflammability  of  the  escaping 
vapours,  but  on  account  of  the  disagreeable  smell  produced. 
On  a  large  scale  stills  are  used,  but  on  a  small  scale  the 
tar  is  merely  boiled  in  an  open  shed  over  a  naked  fire.  It 
is  unnecessary  to  describe  the  process  in  detail,  but  the  tar 
must  not  be  heated  to  more  than  300°  C,  and  this  tem- 
perature is  quite  sufficient  to  volatilise  the  oils  which  make 
the  raw  tar  unfit  for  waterproofing.  The  fabrics  to  be  tarred 
are  stretched  on  frames  if  in  small  pieces  and  wound  on 
rollers  if  in  large.  ■  In  the  latter  case  there  must  be  an 
arrangement  for  maintaining  the  tension  while  the  cloth  is 
off  the  feed  roller  and  being  coated. 

Such  an  arrangement  is  shown  in  Fig.  24.  The  fabric  is 
wound  lightly  on  the  feed  roller.  Strings  are  attached  to 
the  end  which  leaves  the  roller  last,  so  it  can  then  be  fastened 
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to  another  place.  The  other  end  of  the  piece  has  also  strings 
attached  to  it.  These  must  have  the  same  length  as  the 
piece,  and  are  stronger  than  those  attached  to  the  other  end. 
They  are  fixed  to  the  roller,  W,  which  is  at  such  a  distance 
from  the  roller  on  which  the  fabric  is  first  wound  that  the 
fabric  can  pass  from  one  roller  to  the  other.  To  prevent 
sagging,  which  would  be  sure  to  occur  with  long  fabrics,  the 
cloth  goes  first  over  the  spreading  table  and  then  over  strong 
stretched  strings  or  a  netting.  The  roller,  W,  on  to  which 
the  fabric  is  wound  has  a  brake,  and  the  roller,  Wi,  on  which 


Fig.  24. 


the  strings  are  wrapped  has  a  pawl  and  ratchet  wheel,  so  as 
to  deliver  the  fabric  always  under  tension.  The  feed  roller 
is  put  as  near  to  the  wall  as  possible,  in  front  of  the  spreading 
table,  and  passes  through  a  slit  in  the  wall.  The  spreading 
room  must  be  kept  hot  (25°  to  35°  C.)  so  that  the  fabric  may 
dry  rapidly. 

Two  methods  of  spreading  have  to  be  considered,  hand 
spreading  on  frames  and  mechanical  spreading.  The  former 
is  only  practised  in  small  pieces  of  fabric.  It  is  done  by 
having  an  iron  pan  full  of  hot  tar  so  hung  over  the  fabric  to 
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be  coated  as  to  be  readily  accessible  and  to  be  capable  of 
being  moved  from  place  to  place.  This  is  best  done  by 
stretching  a  strong  horizontal  wire  above  the  fabric.  This 
wire  carries  a  pulley  and  a  hook  on  which  the  handle  of  the 
pot  is  hung.  The  tar  is  then  applied,  by  means  of  flat  brushes 
with  strong  short  bristles,  by  two  men  who  stand  facing  each 
other  and  do  half  the  fabric  each.  The  work  must  be  done 
while  the  tar  is  hot,  or  else  it  will  not  spread.  A  third  man  is 
consequently  employed  to  replace  the  pot,  as  soon  as  it  is  too 
cool,  by  another  fresh  from  the  fire.  The  part  of  the  fabric 
being  operated  upon  rests  upon  a  heated  table  of  metal,  or 
contact  with  the  fabric  would  chill  the  tar  so  that  it  would 
be  almost  impossible  to  spread  it  uniformly.  Each  painter 
holds  a  brush  in  one  hand,  with  which  he  spreads  the  tar,  and 
in  the  other  a  flat  ruler,  with  which  he  goes  forcibly  over  the 
coated  parts  to  equalise  the  thickness  of  the  tar  coat.  The 
kettles  are  replaced  with  fresh  hot  ones  as  they  get  cold  or 
emptied.  As  the  fabric  is  coated  it  is  wound  up,  so  that  the 
workmen  need  not  leave  their  places  as  they  apply  the  tar. 
If  a  heated  spreading  table  is  not  wanted,  the  fabric  is  passed 
over  a  table  of  planed  wood  about  20  inches  long  and  of  the 
same  width  as  the  fabric. 

Spreading  machines  of  various  designs  are  intended  to 
secure  that  the  tar  shall  be  of  uniform  thickness  all  over  the 
fabric.  They  consist  of  two  principal  parts,  a  spreader  and 
a  stretching  apparatus.  Fig.  25  shows  one  of  the  machines. 
The  fabric  rolled  on  the  roller,  W,  goes  between  the  wTooden 
rollers,  Wx,  and  the  tarring  roller,  X,  where  it  experiences  a 
moderate  pressure.  Over  the  roller,  X,  is  an  iron  box,  K, 
which  can  be  heated.  It  has  the  form  of  a  triangular  prism, 
and  is  filled  with  hot  tar.  Its  width  must  be  somewhat 
greater  than  that  of  the  fabric.  At  the  lower  edge  of  this 
box  is  a  narrow  slit,  into  which  a  very  accurately  fitting 
prism  of  metal,  P,  goes.  P  can  be  raised  or  lowered  by  a 
screw  working  in  a  nut.    The  more  it  is  raised  the  wider  is 
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the  stream  of  tar  reaching  the  fabric,  and  the  workman  has 
to  regulate  its  position  so  as  to  get  the  proper  rate  of  flow. 
The  roller,  X,  has  a  sharp  scraping  or  bearing  upon  it  which 
removes  the  excess  of  tar,  and  being  grooved  carries  it  off  to 
a  receptacle  where  it  is  stored  for  further  use.  If  the  outflow 
opening  is  properly  regulated  and  the  fabric  travels  at  the 
right  rate,  a  fabric  can  be  uniformly  covered  with  tar  by  this 
simple  machine.  To  make  the  coats  still  more  uniform,  the 
fabric  is  passed  under  the  arrangement  of  brushes,  B,  which 
spreads  the  tar  out  quite  uniformly. 


Fig.  25. 


To  work  the  whole  apparatus  two  men  are  required,  one 
to  control  the  flow  of  tar  and  see  to  the  spreading,  the  other 
to  turn  the  roller,  Wx,  and  see  to  the  feed  of  the  fabric  to  the 
tarring  apparatus.  When  the  roller,  W,  is  empty  it  is  re- 
placed by  a  fresh  one,  so  that  the  process  goes  on  without 
interruption.  Another  spreading  machine  is  shown  in  Fig. 
26.  The  fabric  to  be  tarred  is  wound  on  the  roller,  W,  so  as 
to  be  easily  unrolled.  Before  meeting  the  tar  after  leaving 
W,  the  fabric  is  strongly  pressed  between  the  rollers,  CC. 
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From  40  to  60  inches  from  CO  is  another  pair  of  rollers,  C1C1. 
While  the  rollers  CC  may  be  of  wood,  G1G1  must  be  of  hollow 
metal,  which  can  be  heated  by  steam  or  by  filling  them  with 
a  red-hot  stuff.  The  tar  holder,  T,  is  placed  above  the  fabric 
and  between  CC  and  C1C1.  To  enable  T  to  hold  a  lot  of  tar  it 
is  provided  with  a  jacket,  KK,  whereby  it  can  be  kept  hot  by 
steam,  or,  if  steam  is  not  available,  by  hot  water,  or,  still 
better,  hot  solution  of  chloride  of  calcium.  The  tar  flows 
out  through  a  flattened  tube  as  wide  as  the  fabric  and  just 


Fig.  26. 


above  it.  The  opening  of  the  tube  is  regulated  by  a  valve, 
so  that  the  tar  can  be  made  to  flow  in  streams  of  different 
thickness. 

The  quantity  of  tar  required  depends  entirely  on  its  nature. 
If  the  fabrics  are  thick  and  close,  and  not  easily  penetrated 
by  tar,  and  if  the  tar  is  very  fluid  it  must  flow  out  in  a 
very  thin  stream.  This  will  ensure  a  perfectly  uniform 
coating  of  the  fabric.  If,  however,  the  fabrics  are  loose  and 
porous,  they  absorb  a  good  deal  of  tar,  and,  in  this  case,  the 
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tar  should  not  be  very  hot,  so  that  it  comes  less  fluid  on  to 
the  cloth.  The  fabric  travels  during  the  tarring  at  a  speed 
which  will  admit  of  note  being  taken  as  to  whether  the  tar 
is  being  spread  uniformly.  If  this  is  not  the  case,  if,  for 
example,  the  selvedges  remain  tarless,  the  workman  must  tar 
them  quickly  with  a  brush  before  they  reach  the  second  pair 
of  rollers. 

The  uneven  spreading  of  the  tar  on  the  fabric  is  a  sign 
that  the  opening  of  the  outlet  tube  is  too  narrow  and  that  it 
must  be  widened.  The  fault  may  also  be  caused  by  the  tar 
being  too  cold.  It  must  also  be  noted  that  a  width  of  2  to 
3  centimetres  of  the  edge  of  the  cloth  should  escape  the 
outlet  tube  if  the  tar  is  flowing  freely,  for  in  that  case  the 
strong  pressure  of  the  metal  rollers  will  spread  out  the  tar  so 
as  to  cover  the  vacant  edges.  The  pressure  of  these  rollers 
should  be  such  that  the  whole  mass  of  the  tar  is  pressed 
between  the  fibres,  and  appears  almost  lustreless  as  it 
emerges  from  between  them,  and  is  quite  lustreless  when 
cold,  and  will  not  rub  off  on  the  finger. 

A  cloth  properly  prepared  in  this  way  should  transmit  no 
light  if  held  up  between  the  eye  and  the  sun,  as  the  pressure 
of  the  metal  rollers  should  have  filled  up  all  the  pores. 
Another  test  is  to  make  a  pouch  of  it,  tar  inside,  and  fill  the 
pouch  with  water.  The  outside  must  not  get  wet.  A  fabric 
which  has  just  been  properly  tarred  should  be  black  only  on 
the  tarred  side.  The  other  side  should  show  the  unchanged 
colour  of  the  fabric,  as  the  tar  should  only  penetrate  about 
two-thirds  of  the  thickness  of  the  cloth.  The  cloth  will  then 
be  perfectly  supple,  and  there  will  be  no  fear  of  its  cracking 
when  folded  sharply.  After  being  spread,  the  tarpaulin  must 
be  hung  up  for  a  long  time  in  an  airy  shed,  into  which,  how- 
ever, rain  cannot  get,  or  in  drying  rooms  such  as  those  already 
described.    This  hanging  is  necessary  for  two  reasons  :  — 

1.  It  is  very  difficult  to  boil  the  tar  so  thoroughly  that  it 
loses  all  its  smell.    The  finished  cloth  generally  retains  a 
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strong  smell  for  some  time,  which  gradually  disappears  when 
the  cloth  is  hung  up,  in  proportion  as  the  volatile  matters 
evaporate. 

2.  Freshly  tarred  cloths,  if  rolled  up,  heat  so  greatly  that 
they  are  very  liable  to  spontaneous  combustion. 

On  this  account  drying  rooms  which  are  warmed,  and 
through  which  hot  air  can  be  forced,  are  to  be  preferred  to 
all  others,  as  they  dry  the  tarpaulins  and  make  them  free 
from  smell  very  quickly. 

If  heavy  tarpaulins,  i.e.,  those  coated  on  both  sides,  are 
being  made,  the  pressure  exerted  by  the  finishing  rollers  is 
small,  so  that  the  tar  is  only  gently  driven  into  the  fabric. 
These  cloths  have  the  disadvantage  of  great  weight  and  stiff- 
ness, and  when  folded  they  are  very  liable  to  crack  at  the 
folds.  A  properly  made  and  dried  tarpaulin  must  not  dirty 
a  finger  forcibly  rubbed  over  it,  and  even  if  it  is  stiff  must  not 
be  brittle.  Tarpaulins  should  be  kept  rolled  up  and  not  folded, 
as  they  then  last  very  much  longer.  They  always  involve 
fire  risk  on  account  of  the  inflammability  of  the  tar. 

Tarpaulins  are  made  from  strong  fabric  woven  of  hemp, 
linen,  and  especially  jute,  a  fibre  which  is  very  strong  in 
proportion  to  its  weight. 

Honzeau  and  Maison  mix  the  tar  with  lime  soap,  got  from 
the  waste  soap  baths  of  dye-houses  by  precipitating  them 
with  slaked  lime.  The  tar  is  mixed  with  the  lime  soap  in 
proportions  depending  on  the  degree  of  fineness  of  the  cloth 
used.  The  mixture  keeps  well  for  a  long  time.  Indiarubber 
is  also  used  in  it  to  give  the  tarpaulin  more  elasticity.  Pre- 
pared by  this  method  they  are  said  to  be  waterproof,  and 
neither  to  flake  off  nor  to  become  sticky. 

Dubret  recommended  the  use  of  wood  tar,  either  alone  or 
combined  with  hydrate  of  alumina,  instead  of  gas  tar.  He 
mixes  100  lb.  of  wood  tar  with  a  solution  of  10  lb.  of  alum 
in  20  gals,  of  hot  water  and  5  lb.  of  caustic  ammonia.  After 
well  stirring  and  settling,  the  water  is  poured  off  from  the  tar, 
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and  the  latter  is  heated  with  uninterrupted  stirring  till  all 
the  water  in  it  has  been  evaporated.  The  final  product  is 
then  spread  as  above  on  the  fabric. 

Doring  uses  wood  tar  oil  (oleum  rusci)  mixed  with  its  own 
weight  of  black  wax.  According  to  him  a  special  machine  is 
indispensable  for  working  with  method.  It  is  shown  in  Fig. 
27,  where  a  is  a  steam-jacketed  box  in  which  the  waterproof- 
ing mass  is  kept  hot.  The  rollers,  b,  c,  dy  are  of  chilled  cast 
iron  ;  c  and  d  are  hollow  and  are  heated  by  steam.  The 


Figs.  27  and  28. 


screws,  e,  press  by  means  of  very  strong  spiral  springs  the 
rollers  b  and  d  against  the  roller  c,  which  is  fixed  and  drives 
the  rest  of  the  machine.  /  is  a  width-stretcher  and  g  and  h 
are  hollow  rollers  ;  h  is  turned  in  the  direction  of  the  arrow 
by  a  chain  (not  shown)  from  c. 

The  lower  roller,  b,  carries  the  waterproofing  mass  on  to  c, 
which,  being  heated,  becomes  covered  with  a  very  thin  uni- 
form sheet  of  the  fused  stuff,  which  it  transfers  to  the  fabric 
passing  between  it  and  d  at  such  a  pressure  (about  25  cwt. 
on  each  spring)  that  the  pores  of  the  fabric  are  thoroughly 
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penetrated.  After  two  passages  the  fabric  is  prepared  on 
one  side.  It  can  then  be  turned  over  and  the  other  side 
coated. 

It  is  of  the  utmost  importance  that  the  tar  oil  and  wax 
mixture  should  have  the  proper  consistency,  and  this  chiefly 
depends  on  the  tar  oil,  only  the  best  kinds  of  which  should  be 
used.  They  should  not  be  used  thicker  than  a  thin-flowing 
tar,  even  if  they  leave  the  impregnated  fabric  still  sticky.  If 
only  a  very  heavy  thick  tar  oil  is  at  command  it  should  be 
diluted  with  oil  of  turpentine  or  camphor.  The  impregnated 
fabric  is  freed  from  light  tar  oils  and  from  ethereal  oils,  if 


Fig.  29. 


such  have  been  used,  by  heating  by  steam  or,  better,  by  hot 
air.  Steam  is  used  for  the  purpose  for  half  an  hour  at  a 
pressure  of  22  lb.  The  steaming  is  done  in  an  iron  chest, 
such  as  is  shown  in  Fig.  29.  It  may  be  made  large  enough 
to  treat  several  tarpaulins  at  a  time. 

Itr  should  be  noted  that  it  is  desirable  to  run  the  tarpaulin 
through  the  machine  by  unrolling  it  from  one  roller  and 
rolling  it  up  again  on  another.  As  it  emerges  it  passes 
through  water  in  w  to  cool  it  and  prevent  it  from  being  too 
sticky  to  be  rolled  up.  As  soon  as  the  apparatus  is  to  be  put 
in  action,  a  workman  goes  into  it  through  the  manhole,  d, 
and  puts  a  piece  of  uncoated  cloth  over  the  rollers  inside. 
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The  coated  cloth  is  sewn  on  to  one  end  of  this  and  so  is 
drawn  through  the  apparatus.  Water  is  not  put  into  w  till 
the  uncoated  cloth  is  all  wound  up  on  c.  The  use  of  hot  air 
in  the  chamber  is  to  be  preferred  to  that  of  steam.  The 
apparatus  is  provided  with  a  pressure  gauge  and  a  safety- 
valve,  /. 

The  steam  issuing  from  the  chamber  is  charged  with  the 
vapours  of  light  tar  oils  and  is  taken  through  a  condensing 
apparatus.  The  oils  separate  from  the  condensed  water  and 
can  be  skimmed  off  for  other  uses.  After  half  an  hour's 
steaming,  a  fresh  piece  is  sewn  on  to  the  dried  piece.  The 
roller,  i,  is  then  worked,  whereby  the  steamed  piece  is  rolled 
upon  it  and  the  fresh  piece  is  drawn  into  the  chamber  to  be 
steamed.  The  goods  on  the  roller,  c,  have  to  be  freed  from 
adhering  water,  and  should  be  passed  sharply  through  the 
brushing  machine  to  improve  their  appearance  and  lustre. 
The  recovered  light  tar  oils  can  be  used  for  thinning  the 
waterproofing  mass.  That  this  process  can  be  made  use  of 
in  waterproofing  with  coal  tar  is  self-evident.  The  steam 
chamber  may  be  replaced  by  a  several  storey  stretching  or 
drying  machine,  enclosed  so  that  the  steam  and  oil  vapour 
can  be  condensed. 


CHAPTEE  XII. 
BRITISH  WATERPROOFING  PATENTS. 

A  caeefully  compiled  list  of  waterproofing  patents  will  be 
a  useful  and  fitting  conclusion  to  this  work.  Probably  the 
first  "  waterproofs  "  were  the  suits  of  armour  of  the  men  of  war 
of  long  ago,  leaky  at  the  joints  and  altogether  neglecting  the 
first  principles  of  ventilation.  The  "  macintosh  "  of  the  early 
Victorian  era  was  sadly  lacking  from  this  important  point  of 
ventilation,  and  although  its  great  utility  enabled  it  to  over- 
come ridicule  it  was  a  clumsy  form  of  waterproof.  Barham, 
who  commenced  the  Ingoldsby  Legends  in  1837,  gives  its 
popular  nickname  in  the  line  describing  the  apparel  of  the 
young  gentleman  that  Mr.  Simpkinson  met  at  Margate:  "a 
1  carpet- swab  '  and  '  muckintogs  '  and  a  hat  turned  up  with 
green The  perverted  cognomen  of  the  maker  conveys 
very  neatly  the  uses  and  appearance  of  the  garment.  Smed- 
ley,  a  very  popular  novelist  in  the  early  forties,  describes  a 
tutor  as  very  irate  with  one  of  his  pupils,  who  he  believes 
has  left  his  establishment  disguised  as  a  plough-boy.  The 
supposed  smock-frock  turns  out  to  be  a  macintosh,  at  that 
time  just  edging  towards  popularity. 

But  Mr.  Macintosh  certainly  did  not  invent  vulcanised 
indiarubber.  Indiarubber  cloth  was  made  by  Samuel  Peal 
and  patented  in  1791,  and  vulcanised  rubber,  formed  by 
combining  indiarubber  with  sulphur,  was  patented  in  the 
United  States  by  C.  Goodyear  in  1839.  Mr.  T.  Hancock, 
of  the  firm  of  Macintosh  &  Co.,  patented  his  invention  in 
1843,  and  the  firm,  who  were  probably  immortalised  by  the 
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catch-word  "  muckintogs,''  were  successful  in  bringing  the 
cloth  into  fashion.  However  admirable  their  form  of  water- 
proof garment  may  be,  a  great  stride  was  made  when  the  idea 
of  making  garments  impermeable  to  rain  by  the  use  of 
certain  minerals  was  hit  upon.  We  commence  the  list  of 
these  waterproofing  inventions  with  that  of  Mr.  D.  Felton, 
in  1877.  His  patent  is  interesting  inasmuch  as  it  describes 
the  method  of  producing  "  chromate  of  gelatine,"  1  which  is 
rediscovered  from  time  to  time  and  boomed  as  a  waterproof- 
ing material,  not,  however,  applicable  to  garments.  The 
patent  list  which  follows  is  given  in  chronological  order,  and 
the  abridgments  have  been  rendered  as  concise  as  possible. 

Felton,  D.  42,  1877.  Tissue  is  saturated  with  a  solution 
of  a  salt  of  zinc  or  cadmium,  alone,  or  in  conjunction  with 
ammonia,  by  drawing  it  through  the  solution  in  a  lead-lined 
tank  by  means  of  rollers.  The  material  is  passed  between  a 
pair  of  squeezing  rollers  to  remove  the  superfluous  solution 
and  to  harden  it,  and  is  then  hung  to  dry  in  a  warm  room. 
Or  the  bath  may  consist  of  a  hot  solution  of  glue  or  gelatine 
mixed  with  chromate  or  bichromate  of  potash,  soda  or  alumina, 
taking  care  that  the  bath  is  kept  in  the  dark.  As  the  sheet 
issues  from  the  bath  it  is  passed  at  once  over  heated 
cylinders. 

Muratori,  C.  278, 1877.  Silk  and  wool  are  treated  with  a 
solution  of  gelatine,  alum  and  potassium  silicate,  or  of  gelatine, 
alum  or  chloride  of  zinc,  or  of  alum  and  size.  The  fabric  is 
dried  on  a  hot  cylinder,  and  is  then  treated  with  old  olive  oil. 
The  fabric  is  then  passed  through  a  calendering  machine. 
The  insoluble  soap  or  oily  matter  may  be  applied  by  im- 
pregnating a  cloth  with  it  and  passing  the  cloth  through 
the  calendering  machine  together  with  the  fabric  under 
treatment.    In  treating  fabrics  of  vegetable  fibres,  e.g.,  hemp, 

1  When  a  small  percentage  of  bichromate  of  potash  is  added  to  a 
solution  of  glue  or  gelatine  and  any  material  is  passed  through  it,  an 
insoluble  waterproof  coating  forms  on  it  on  exposure  to  the  light. 
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cotton,  canvas,  linen,  etc.,  the  fabrics  are  first  dipped  in  an 
alkaline  solution  of  soda  or  potash,  then  dipped  into  water 
acidulated  with  sulphuric  acid  and  washed  and  dried.  The 
fabrics  are  then  treated  like  those  made  of  animal  fibres. 
These  processes  may  also  be  applied  to  the  various  fibres 
before  these  are  made  into  fabrics. 

Meiter,  C.  W.  ;  Houghton,  H.  ;  and  Neville,  J.  547, 
1877.  For  leggings  the  material  is  first  proofed  with  india- 
rubber  and  then  heated  with  a  solution  of  carbon  bisulphide 
and  sulphur  chloride,  after  which  the  two  surfaces  are  secured 
together  by  means  of  indiarubber  or  other  gum.  To  prevent 
capillary  attraction  along  the  seams,  the  material,  before  or 
after  being  waterproofed,  is  treated  with  a  solution  of  sugar 
of  lead  and  alum. 

Healey,  A.  E.  3685,  1877.  The  material  is  passed 
through  a  solution  of  copperised  ammonia,  compressed  to 
remove  excess  of  solution,  and  dried. 

Knowles,  J.,  and  Cooke,  H.J.  4,  1878.  A  light,  elastic 
and  reversible  waterproof  material  is  formed  by  coating  a 
cloth,  known  in  the  stuff  trade  as  "  Canton  cloth, "  with  a 
thin  film  of  indiarubber  or  caoutchouc. 

Abbott,  W.  166,  1878.  Vulcanisation  of  fabrics  having 
either  an  external  or  an  intermediate  layer  of  indiarubber. 
It  is  particularly  valuable  for  made-up  garments,  as  the 
seams  attached  by  means  of  rubber  solutions  are  vulcanised 
at  the  same  operation.  The  fabrics  and  garments  are  put 
into  a  closed  vessel  or  chamber,  into  which  the  vapour  of 
chloride  of  sulphur  is  admitted,  until  the  vulcanisation  has 
been  effected.  If  the  fabrics  retain  any  of  the  acid  from  the 
vapours,  this  may  be  neutralised  by  immersing  them  in  a 
weak  alkali  or  by  subjecting  them  to  the  vapours  of  ammonia. 

Healey,  A.  E.  174,  1878.  Treating  fabrics  with  copper- 
ised ammonia,  passing  the  material  round  rollers  in  such  a 
way  that  when  it  expands  and  becomes  limp  under  the 
influence  of  the  solution,  it  will  not  pucker  and  crease. 


80  THE  WATEEPBOOFING  OF  FABRICS. 


Currie,  W.  612,  1878.  A  thin  cotton  fabric  is  coated  on 
one  side  with  a  solution  of  rubber ;  the  coating  is  afterwards 
vulcanised  by  steam,  and  a  tweed  is  then  united  to  the  coated 
cotton  fabric,  so  that  there  is  on  one  side  a  woollen  and  on 
the  other  a  cotton  fabric. 

Clark,  H.  A.  1335,  1878.  Treating  linseed  oil  with  the 
vapour  of  sulphur,  whereby  a  chemical  combination  is  brought 
about  with  the  production  of  a  substance  resembling  india- 
rubber.  This  is  then  mixed  with  benzine  and  allowed  to 
stand  for  some  time.  The  benzine  dissolves  out  any  remain- 
ing fatty  matter,  and  forms  a  layer  at  the  surface,  which  is 
poured  off.  The  mass  is  mixed  with  benzol,  turpentine  or 
camphene,  and  is  then  ready  for  applying  to  cloth  to  make 
it  waterproof.  Lampblack,  chalk  or  any  coloured  pigment 
may  be  added  to  the  mass  before  use  to  give  greater  body 
and  consistency. 

Johnson,  D,  1832,  1878.  Waterproof  fabrics  for  gar- 
ments are  composed  of  three  separate  thicknesses  of  material, 
an  outer  fabric,  a  middle  one  of  unbleached  calico  and  an 
inner  lining.  The  calico  receives  as  many  coats  of  dressing 
as  will  render  it  and  the  seams  waterproof,  and  the  lining  is 
not  put  in  until  the  dressing  is  quite  dry.  The  dressing  con- 
sists of  linseed  oil  boiled  with  a  small  portion  of  indiarubber 
(half  an  ounce  to  the  gallon). 

Gooch,  R.  2044,  1878.  Crape  is  rendered  waterproof  by 
passing  it  through  a  solution  of  indiarubber  combined  with 
glutinous  matter. 

Northrop,  J.,  and  Illingworth,  T,  2267,  1878.  The 
object  is  to  produce  a  strong  and  elastic  waterproof  material 
with  a  lustrous  appearance.  A  fabric  is  woven  of  silk  and 
cotton  in  such  a  way  that  most  of  the  silk  is  thrown  on  to 
the  top  of  the  surface.  The  under  surface  is  covered  with  a 
thin  film  of  indiarubber. 

Burghardt,  C.  A.;  Rowley,  T,;  and  Salomonson,  A.  C, 
2340,  1878.     Indiarubber  waste  is  boiled  in  linseed  oil  to  a. 
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paste,  which  is  again  boiled  in  an  agitating  vessel  together 
with  a  concentrated  solution  of  caustic  soda,  carbonate  of 
soda,  caustic  potash,  ammonia  liquor,  caustic  lime,  carbonate 
of  potash,  ammonia,  lime  or  magnesia,  or  any  mixture  of 
these.  The  rubber  is  then  boiled  in  water,  and  when  dried 
is  reduced  to  a  paste  by  the  addition  of  mineral  naphtha, 
and  is  vulcanised. 

Rowley,  T.,  and  Salomonson,  A.  C.  2957,  1878.  The 
object  is  to  give  a  single  texture  fabric  the  appearance  of  a 
double  texture  fabric.  A  waterproof  fabric  is  prepared  in  the 
usual  way,  and  before  the  film  of  indiarubber  or  other  water- 
proof cement  has  dried,  it  is  strewn  with  woollen  or  other 
flocks.  The  material  is  then  rolled  or  pressed,  the  super- 
fluous flocks  are  removed,  and  after  the  surface  has  dried  a 
pattern  is  printed  on  it  in  imitation  of  a  woven  fabric. 

Dickson,  E,  V.  2974,  1878.  The  material  to  be  water- 
proofed is  treated  in  the  cold  with  a  preparation  of  india- 
rubber  with  bisulphide  of  carbon  and  chloride  of  sulphur. 

Forster,  T.  731,  1879.  A  method  of  treating  indiarubber 
fabrics  so  that  water  shall  not  rise  in  them  by  capillary  attrac- 
tion. The  single  or  double  texture  indiarubber  waterproof 
fabric  is  produced  in  the  ordinary  way,  and  is  subjected  to  a 
vulcanising  process.  The  fabric  is  then  evenly  wetted  with 
a  solution  of  solid  paraffin,  spermaceti,  wax,  stearin,  ozokerit 
or  linseed  in  their  solvents,  such  as  coal  oil,  benzol,  petro- 
leum, toluol,  bisulphide  of  carbon  or  turpentine.  The 
wetting  is  done  by  passing  the  material  over  a  felt-covered 
roller,  which  is  kept  supplied  with  the  solution  by  another 
roller  below,  and  the  fabric  is  kept  pressed  against  the 
covered  roller  by  an  iron  roller  above. 

Muratori,  C,  and  Landry,  A.  1143,  1879.  Animal  or 
vegetable  size  is  soaked  in  water  and  then  melted,  tannin 
and  silicate  of  soda  being  added,  and  the  whole  is  then  boiled 
with  a  solution  of  potash  alum  till  the  mixture  is  complete, 
when  the  mass  is  cooled.     To  prepare  the  substance  for  use 
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it  is  boiled  with  water  for  some  hours,  more  water  being 
added  to  keep  the  liquid  of  the  correct  density,  which  is  ascer- 
tained by  a  hydrometer.  The  bath  is  cooled  down  somewhat, 
and  the  fabric  to  be  treated  is  immersed  in  it  for  a  time  and 
then  spread  out  flat  on  a  grating  to  drain  for  several  hours, 
being  afterwards  dried  in  the  open  air  or  in  a  stove  heated 
to  not  more  than  50°  C.  It  is  kept  in  a  horizontal  position 
to  ensure  a  uniform  distribution  of  the  composition.  The 
drainings  are  returned  to  the  bath.  The  fabrics  are  finally 
calendered  by  warm  cylinders  or  otherwise  treated.  If  the 
above  treatment  be  applied  subsequently  to  dyeing  the  fabrics, 
the  colours  are  permanently  fixed. 

Almond,  W,  J.  2319,  1879.  A  thin  tissue  of  gutta- 
percha is  compressed  between  two  layers  of  fabric  by  hot 
rollers.  The  material  may  be  used  for  ladies'  dress  pre- 
servers. 

Spence,  J.  B.  2706,  1879.  Natural  metallic  sulphides, 
preferably  those  of  copper  and  iron,  are  reduced  to  an  im- 
palpable powder  and  mixed  with  molten  sulphur.  On  cool- 
ing, the  compound  has  great  hardness  and  tenacity  and  a 
metallic  lustre.  It  may  be  used  for  waterproofing  paper  and 
textile  fabrics. 

Walker,  J,  4657,  1879.  This  composition  consists  of 
12  parts  resin,  3  beeswax,  2  glycerine  and  1  soft  soap,  with 
1  to  2  guttapercha  when  extra  stiffness  is  required.  The  in- 
gredients, mixed  by  heat,  are  thinned  with  naphtha,  and  the 
fabrics,  coated  with  it  and  dried  by  steam,  are  rendered  semi- 
transparent  and  waterproof  without  being  sticky  or  liable  to 
crack. 

Almond,  W.  J.  5073,  1879.  A  thin  tissue  of  guttapercha 
is  placed  between  two  cloths — wool,  silk  or  cotton — and  the 
three  thicknesses  are  welded  into  one  by  compressing  them 
with  hot  rollers.  The  resulting  material  is  odourless  and  is 
specially  adapted  for  ladies'  dress  preservers. 

Aulestia,  J,   M.    4570,  1880.    Soap  made  from  good 
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quality  carbonate  of  soda  and  best  olive  oil,  free  from  grease 
and  other  impurities,  is  allowed  to  stand  in  filtered  water  for 
about  a  day.  The  liquid  is  then  slowly  heated  to  boiling  and 
the  water  lost  by  evaporation  replaced.  Pure  beeswax,  which 
should  be  refined  and  whitened  for  delicate  fabrics,  is  melted 
in  an  earthenware  vessel  and  mixed  with  the  soap  solution 
and  a  quantity  of  boiling  water.  The  cloth  is  thoroughly 
washed  and  dried  and  wound  round  a  cylinder  placed  at  one 
end  of  a  table,  over  which  it  is  fed  to  a  receiving  cylinder 
at  the  other  end.  As  the  cloth  passes  over  the  table  it  is 
washed  over  on  its  upper  side  with  the  waterproofing  liquid, 
while  the  under  side  is  washed  over  as  the  cloth  is  wound 
on  the  receiving  cylinder.  The  cloth  is  then  treated  with 
a  solution  of  alum  in  filtered  water.  Both  solutions  are 
used  hot,  but  as  the  colours  of  many  prints  are  not  fast  the 
proportion  of  alum  and  the  temperature  must  be  varied. 

Henley,  W.  TM  1881,  1881.  Waterproof  fabric  made  by 
saturating  the  fabric  with  an  indiarubber  compound  capable 
of  being  vulcanised  ;  drying  and  impregnating  with  ozokerit 
of  a  similar  hydrocarbon. 

Glafey,  G,  2581,  1881.  A  stain  or  polish  impenetrable 
to  moisture  consists  of  one  part  of  soap  dissolved  in  thirty 
parts  of  boiling  water  and  an  equal  quantity  of  carnauba  wax 
added.  The  whole  is  boiled  till  the  wax  is  dissolved  and  a 
milky  solution  produced.  Caustic  ammonia  is  added  till  the 
solution  is  clearer,  and  the  mixture  is  allowed  to  cool.  The 
solution  is  precipitated,  according  to  the  use  for  which  it  is 
intended,  with  a  solution  of  alum,  sulphate  of  magnesia,  iron 
or  zinc,  etc.,  to  obtain  precipitates  of  sebacic  and  carnauba 
wax  acids  with  the  bases  of  the  salts.  The  precipitates  are 
washed  out,  and  the  compounds  obtained  mixed  with  caustic 
ammonia  and  the  precipitates  of  the  desired  colour.  To 
obtain  a  black  colour  a  decoction  of  campeachy  wood  and 
acid  chromate  of  potash  is  employed. 

Burr,  H,  W,    1634,  1882.    In  "  gossamer"  waterproofs 
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the  indiarubber  coating  is  cured  by  exposure  to  the  electric 
light.  The  curing  is  done  during  the  coating  process,  which 
is  effected  as  usual.  One  or  more  electric  lights  are  placed 
so  as  to  cast  their  rays  on  the  indiarubber  coating,  the  light 
being  concentrated  by  reflectors. 

Hardinn,  N.  2029,  1882.  Waterproofing  fabrics  by 
immersing  them  in  a  solution  of  acetate  of  alumina.  The 
articles  treated  become  waterproof,  and  are  otherwise  improved, 
without  destroying  their  ventilating  properties. 

Zingler,  N.  242,  1883.  Kauri,  manilla,  or  any  copal 
gum,  and  a  little  camphor  are  dissolved  in  turpentine  or 
methylated  spirit,  and  the  hot  solution  mixed  with  either 
casein,  vegetable  albuminous  matter  or  animal  gelatine 
specially  prepared.  The  mixture  is  then  amalgamated  with 
gum  of  balata  or  guttapercha  and  masticated  with  a  pre- 
paration of  castor  oil,  nitrous  acid  and  sulphur  chloride,  com- 
bined with  paraffin  oil  or  wax.  The  castor  oil  preparation 
may  be  replaced  by  oxidised  linseed  or  other  vegetable  oil. 
A  substitute  for  indiarubber  is  prepared  by  adding  first 
sulphur  and  then  the  albuminous  or  gelatinous  matter  to  the 
dissolved  gums.  The  material  can  be  used  for  vulcanising 
or  waterproofing  by  adding  slaked  lime,  French  chalk,  sulphur, 
magnesium  oxide,  zinc  sulphate,  antimony  sulphate  or  oxidised 
ore. 

Weygang,  C.  2251,  1883.  Waterproof  compositions 
are  produced  from  paper  pulp  by  sizing  it  with  size  that  has 
been  prepared  by  adding  to  it  an  alkaline  silicate  with  hydro- 
chloric acid,  sodium  hyposulphite  and  ammonium  sulphate. 

Gademann  &  Co.  4921,  1883.  Waterproofing  articles  or 
materials  of  vegetable  fibre,  wool  or  leather,  by  soaking 
them  in  a  solution  of  oleate  or  palmitate  of  alumina  in 
petroleum,  ether  or  benzine.  The  superfluous  liquid  is  re- 
moved by  pressure,  and  the  articles  are  then  allowed  to  dry. 

Sweet,  J.  S.  133,  1884.  The  fabrics  are  soaked  in  a 
composition  of  linseed  oil,  olive  oil,  palm  oil,  oil  of  carraway, 
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soft  soap  and  driers,  and  then  slowly  pressed  between  rollers. 
After  drying,  the  fabrics  are  passed  between  cylinders  slightly 
heated.  They  are  again  passed  through  the  composition  a 
second  or  third  time  as  required,  and  finally  through  a 
calendering  machine. 

Frankenburg,  I.  3760,  1884.  The  yarn  for  the  warp 
(or  weft,  or  both)  is  coated  with  a  solution  of  rubber  previous 
to  weaving,  and  afterwards  coated  with  farina  to  facilitate 
weaving.  Or  the  warp  may  be  passed  through  solution  of 
rubber  in  the  loom.  The  woven  fabric  is  hot  pressed  by 
calender  rollers  to  soften  the  rubber  and  cause  it  to  fill  up 
the  interstices. 

Frankenstein,  P,  ;  Frankenstein,  L.  ;  and  Wicks,  R.  P. 

5280,  1884.  A  method  of  producing  an  ornamental  metallic 
lustre  in  finishing  waterproof  fabrics.  The  surface  is  first 
prepared  by  giving  two  coatings  of  proofing  mixture  and  then 
acidising  with  carbon  bisulphide.  It  is  then  coated  with  a 
"  finish,"  prepared  by  mixing  suitable  metallic  powders  with 
rubber  made  into  a  dough  with  naphtha.  A  final  coating  of 
rubber  solution  is  given  to  protect  the  metallic  finish. 

Dillies  et  Cie.  5317,  1884.  For  preserving  the  tissues 
they  are  dissolved  in  water,  dried  in  the  air,  and  then  put  in 
a  bath  of  tannic  acid  and  water  containing,  in  some  cases, 
birch  bark  oil.  After  soaking,  they  are  removed  and  dried, 
being  then  proof  against  decay.  To  render  them  waterproof 
they  are  put  into  a  bath  of  linseed  oil  (500  litres),  birch  bark 
oil  (20  to  25  litres),  litharge  (1  to  2  kilogrammes),  white  lead 
(1  to  2  kilogrammes),  talc  (1  to  2  kilogrammes),  and  in  some 
cases  sulphate  of  iron  (1  to  4  kilogrammes).  All  these  sub- 
stances are  boiled  together  and  allowed  to  cool  to  200°  C.  ; 
10  to  20  kilogrammes  of  ceresine.  or  other  wax  are  then 
added. 

Hebblewaite,  J.,  and  Holt,  E.  6399,  1884.  After  the 
application  of  the  waterproof  coat  the  fabric  is  overspread 
with  farina,  powdered  soapstone  or  other  suitable  powder, 
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and  embossed  by  rollers  or  in  any  other  suitable  manner. 
Either  before  or  after  embossing,  the  farina  is  fixed  by 
exposure  to  the  vapours  of  chloride  of  sulphur  and  bisulphide 
of  carbon.  The  embossed  fabric  may  be  afterwards  vul- 
canised. 

Lister,  S.  C,  and  Reixach,  J.  7830,  1884.  To  prevent 
injury  to  imitation  sealskin  fabrics  by  wet,  the  yarn  employed 
in  their  manufacture  is  waterproofed  before  weaving,  or  the 
piece  is  waterproofed  afterwards.  The  waterproofing  is 
effected  by  applying  a  solution  of  birch  oil  in  methylated 
spirit,  or  of  a  carbon  fat  in  benzoline,  and  subsequently 
drying. 

Company  for    Manufacturing    Waterproof  Fabrics. 

10600,  1881.  Fabrics  of  linen  or  hemp,  after  a  preliminary 
treatment  by  immersion  in  baths  of  sulphuric  acid  and  of 
ammonia,  are  steeped  for  three  hours  in  a  solution  of  a 
mixture  in  water  of  colophony,  crystals  of  soda,  soft  soap, 
silicate  of  potash  and  caustic  potash.  Subsequently  the 
fabric  is  deposited  for  an  hour  in  a  bath  of  water,  containing 
about  5  per  cent,  of  sulphate  of  alumina,  rinsed  and  dried. 
Finally,  a  coating  of  a  mixture  of  a  little  paraffin,  Japanese 
wax  or  palmitine  and  colophony  is  applied  by  rotating 
brushes. 

Hiller,  0.  B.  E,  14725,  1884.  Aluminium  acetate  is  pre- 
pared by  acting  on  eighty  parts  of  aluminium  sulphate  with 
470  parts  of  lead  acetate.  The  resulting  solution  is  strained 
off  from  the  lead  sulphate  and  should  be  perfectly  free  from 
lead.  It  is  diluted  to  1  litre  and  mixed  with  a  solution  of 
albumen  containing  12  to  15  grammes  to  60  of  water. 
Fabrics  to  be  waterproofed  are  saturated  with  the  liquid 
described  above,  dried,  and  passed  between  hot  rollers  to 
coagulate  the  albumen. 

Best,  T.  F.  15121,  1884.  Cellulose,  after  treatment 
with  nitric  and  sulphuric  acids,  is  saturated  with  a  solution 
of  sulphurous  acid  and  heated  at  100°  F.  in  a  closed  vessel, 
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until  the  excess  of  nitric  acid  has  been  decomposed.  The  excess 
of  acids  is  then  removed  by  pressure,  and  10  to  50  gals,  of 
water  are  added  for  every  50  lb.  of  the  mass,  which  is  washed 
to  remove  all  traces  of  free  acids,  and  afterwards  submitted 
to  a  bleaching  process,  if  necessary,  washed  with  warm  water 
and  dried.  Crude  camphor  is  dissolved  in  its  own  weight 
of  methyl  alcohol  and  filtered  into  a  closed  vessel  through 
a  mixture  of  fused  calcium  chloride  with  charcoal.  From 
55  to  65  lb.  of  this  camphorated  solution  are  added  to  every 
50  lb.  of  the  treated  cellulose,  the  result  being  ready  for 
rolling  or  pressing.  The  material  may  be  made  less  inflam- 
mable by  adding  12-J-  to  25  per  cent,  of  magnesium  borate, 
and  may  be  used  in  a  semi-plastic  condition  for  waterproofing. 

Alexanderson,  N.  A.  15923,  1884.  The  substance  to 
be  waterproofed  is  soaked  in  a  solution  of  a  salt  in  a 
"  basic "  condition,  rinsed  in  water  and  dried.  The  salts 
most  commonly  used  are  "  basic  "  alum  or  other  aluminium 
salt,  aluminates  and  chromium  or  iron  compounds.  The 
invention  is  applicable  to  waterproofing  cloth,  wood,  paper, 
etc. 

Hallett,  B.,  and  Wiley,  T.  F.  5512,  1885.  A  method 
of  applying  waterproofing  material  to  pile  fabrics  and  other 
goods,  such  as  feathers.  The  material  is  deposited  thereon 
in  the  form  of  fine  spray  produced  by  any  form  of  appliance, 
the  fabric  being  held  by  hand  in  position  or  carried  by  an 
arrangement  of  rollers. 

Frankenburg,  I.  6008,  1885.  An  apparatus  for  "  curing" 
waterproofed  fabrics  or  for  applying  farina,  chalk  or  other 
substance  thereto,  and  consists  mainly  in  enclosing  such 
apparatus  in  a  chamber  or  casing  with  a  chimney  for  carrying 
away  fumes  and  dust  from  the  operatives.  A  fan  may  be 
employed  to  draw  off  the  fumes,  and  acid  fumes  may  be 
neutralised  by  ammonia. 

Sandron,  A.  6509,  1885.  This  is  intended  specially  for 
linen.    The  material  is  first  steeped  in  liquid  rich  in  tannic 
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properties,  such  as  tincture  of  chestnuts  infused  in  water  at 
a  temperature  of  80°  C.  After  drying,  it  is  treated  in  a 
second  bath  prepared  as  follows  :  To  100  kilogrammes  of 
boiled  linseed  oil,  rendered  very  siccative,  is  added  100  kilo- 
grammes of  a  substance  rich  in  colouring  matter  free  from 
metallic  oxides  and  siccative,  from  10  to  25  kilogrammes  of 
essence  of  birch  bark  and  10  kilogrammes  of  wax  which 
melts  at  a  high  temperature.  The  linen  is  dipped  in  the 
bath,  which  is  raised  to  a  temperature  of  100°  to  120°  C, 
and  the  superfluous  liquid  removed  by  passing  it  between 
the  rollers  ;  to  give  a  better  appearance,  the  material  may  be 
passed  through  a  cold  bath  of  linseed  oil  rendered  very 
siccative.  It  is  claimed  that  the  fabrics  are  not  rendered 
sticky  nor  brittle,  and  the  ordinary  properties  of  the  material 
remain  unimpaired. 

Slade,  W.  H.  10554,  1885.  "  One-sided  terry  cloth  " 
is  coated  with  waterproof  solution  on  one  side.  When  re- 
quired as  a  reversible  cloth,  this  is  doubled  over  with  the 
waterproof  layer  inside.  Sometimes  the  waterproof  side  is 
lined.  The  fabric  is  of  use  for  sponge  bags,  dress  preservers, 
bandages,  bibs,  knickerbockers,  pilches,  aprons,  sheets,  gloves 
and  shoe  socks. 

Abbott,  W.  12079,  1885.  A  material  which  has  been 
treated  by  the  "  rainproof  "  or  "  water-repellent  "  process, 
and  which  has  also  been  waterproofed  in  parts,  is  used  for 
making  waterproof  garments.  The  garment  is  so  cut  from 
the  material  that  the  portion  which  covers  the  shoulders  and 
the  upper  part  of  the  wearer  consists  only  of  the  water- 
repellent  portion  of  the  material,  while  the  rest  of  the  body 
is  covered  with  the  waterproofed  portion. 

Wiley,  T.  F.  15906,  1885.  The  fabrics  are  first  im- 
pregnated with  a  waterproofing  agent,  such  as  a  solution  of 
sugar  of  lead,  alum  or  soap,  and  afterwards  coated  with 
indiarubber  or  paraffin  wax  by  means  of  a  solvent.  Two 
pounds  of   hard  white   soap,  for  instance,  dissolved  in  6 


BRITISH  WATERPROOFING  PATENTS. 


89 


gals,  of  water,  are  heated  to  100°  F.,  and  used  as  a  bath 
through  which  the  cloth  is  passed  several  times,  and  is 
squeezed  between  each  saturation.  It  is  then  treated  in  a 
similar  manner  with  a  solution  of  2  lb.  of  alum  in  4  gals,  of 
water,  and  dried  by  steam  cylinders.  Affcer  passing  through 
water  at  200°  F.,  and  again  drying,  it  is  treated  with  a 
solution  of  4  oz.  of  indiarubber  and  4  oz.  of  paraffin  wax  in 
1  gal.  of  benzoline,  which  is  sprayed  on  to  it. 

Frankenburg,  I.  208,  1886.  Two  or  more  coats  of 
polish  are  applied  to  waterproof  fabrics  at  one  operation  by 
passing  the  roll  of  cloth  first  over  a  roller  revolving  in  a 
trough  containing  varnish,  then  round  a  drying  cylinder,  and 
then  round  a  successive  series  of  polishing  rollers  and  drying 
cylinders  until  the  required  number  of  coats  have  been  applied. 

Mandleberg,  G.  C.  243,  1886.  Embossed  double  tex- 
ture waterproof  fabrics  are  formed  by  spreading  cement  on 
one  or  both  of  two  indiarubber  waterproof  fabrics  and  then 
passing  them  through  an  embossing  machine.  Embossed 
single  texture  waterproofing  fabrics  are  formed  by  spreading 
the  proofing  upon  the  fabric,  polishing  or  varnishing,  embos- 
sing the  proofed  side  of  the  fabric,  and  finally  vulcanising  the 
same. 

Haug,  J.  J,,  and  Hoffmann,  C>  Skins  of  hares,  rabbits 
and  other  small  animals  are,  after  cleaning  and  removal  of 
hair,  boiled  with  5  per  cent,  of  crude  glycerine  and  as  little 
water  as  possible  in  a  Papin's  digester  until  completely  dis- 
solved. For  waterproofing  compositions,  one  quarter  part  of 
ox  gall  is  added,  and  soft  water  to  give  to  it  a  consistency  of 
treacle,  and  a  quarter  part  of  chromate  of  potassium  is  added. 

United  States  Waterproofing  Fibre  Co.  2616,  1886. 
Textile  fabrics  are  rendered  waterproof  by  being  coated  with  or 
immersed  in  a  composition  consisting  of  resin  and  paraffin 
wax  mixed  together  by  the  aid  of  heat  and  then  thinned  with 
benzine.  In  some  cases  paraffin  oil  may  be  substituted  for 
the  wax  and  turpentine  for  the  benzine. 
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Chevallot,  E.  3095,  1886.  The  waterproofing  sub- 
stance, such  as  aluminium  acetate,  is  fixed  on  fabrics  of  all 
kinds  by  immersing  the  latter  in  a  bath  consisting  of  a  mix- 
ture formed  by  treating  an  emulsion  of  casein  with  slaked 
lime,  and  then  mixing  therewith  a  solution  of  neutral  soap. 

Freely,  E.  M.  6953,  1886.  To  destroy  the  disagreeable 
odours  emanating  from  substances  used  in  vulcanising  and 
dissolving  the  rubber,  the  fabrics  are  treated  in  one,  or  suc- 
cessively in  both,  of  the  following  solutions  :  (1)  salicylic 
acid  dissolved  in  alcohol  ;  (2)  the  barks  of  oak,  hemlock  and 
sumac,  extracted  by  water,  with  the  addition  of  salicylate  of 
soda,  Eussian  jachtan  extract  dissolved  in  alcohol,  ether  and 
salicylic  acid. 

Orlay,  C.  10828,  1886.  Fabrics  are  first  waterproofed 
by  treatment  in  successive  baths  of  aluminium  acetate,  soap 
and  alum;  they  are  then  dried  at  36°  to  40°  C,  and  the 
proofing  material  is  fixed  by  coating  or  impregnating  them 
with  a  mixture  of  paraffin,  wax  and  vaseline. 

Punshon,  R,  11427,  1886.  Cloth,  linen  and  cotton 
goods  and  other  similar  materials  are  waterproofed  so  that 
they  remain  pervious  to  air.  The  fabric  is  first  washed  with 
a  hot,  weak  solution  of  alkali,  which  is  afterwards  removed 
by  washing  with  hot  water  and  drying  at  about  100°  F.  The 
fabric  is  then  immersed  in  a  hot  mixture  of  white  paraffin 
wax  and  cotton  oil,  to  which  are  added,  when  cloth  is  being 
treated,  resin  and  oil  of  turpentine,  and  passed  through  a 
wringing  machine,  after  which  it  is  dried  at  a  temperature 
not  exceeding  120°  F. 

Wilson,  G,  F,  8167,  1887.  The  fabrics  are  first  satu- 
rated with  a  soap  solution,  containing  either  sugar  soap, 
extract  of  soap,  soap  powder  or  hydroline.  After  being 
saturated  the  fabrics  are  placed,  without  being  wrung,  in  a 
precipitating  solution  containing  alum,  lime  or  either  blue, 
green  or  white  copperas  of  vitriol.  The  fabrics  are  then 
removed  and  are  dried  without  being  wrung. 
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Warner,  C,  B.  13593,  1887.  The  article  is  immersed 
in  or  treated  with  a  solution  prepared  by  dissolving  india- 
rubber  in  pentane  and  benzine,  diluting  with  heptane  or 
pentane,  clarifying  by  sedimentation,  and  adding  a  little 
solid  paraffin.  The  solution  may  be  bleached  by  hydrobromic 
acid  gas.  The  excess  of  solution  is  removed  in  a  closed 
chamber,  and  the  volatile  solvent  distilled  by  passing  a  cur- 
rent of  steam  or  carbonic  acid  gas  through  the  chamber,  or 
by  a  reduction  of  pressure.  The  article  is  finally  dried  at  a 
temperature  of  100°  to  150°  F.  The  article  must  also  be 
treated  with  a  vulcanising  agent  when  required  for  use  at 
temperatures  which  would  soften  rubber.  The  exit  and 
entrance  tubes  of  the  evaporation  chamber  are  closed  with 
diaphragms  or  bunches  of  fine  wire. 

Mandleberg,  G.  C.  16541,  1888.  Waterproof  garments, 
especially  those  for  ladies,  free  from  disagreeable  odour  and 
scented  with  an  agreeable  perfume,  are  made  by  preparing 
the  cloth  or  fabric  in  the  following  manner  :  The  fabric  is 
first  coated  with  a  dough  formed  of  indiarubber,  litharge  and 
naphtha  solvent ;  secondly,  with  several  coatings  of  a  dough 
of  rubber,  litharge,  sulphur  and  naphtha ;  and,  lastly,  with  a 
dough  like  the  first  described,  but  with  a  smaller  proportion 
of  litharge.  Farina  is  then  applied  to  the  surface,  which  is 
partly  vulcanised,  and  the  garments  are  made  from  it  in  the 
ordinary  manner,  dried  in  an  air  stove,  and  then  completely 
vulcanised  and  scented  with  oil  of  lavender  or  other  volatile  oil. 

Mandleberg,  G.  C.  16542,  1888.  Eubber-proofed  fabrics, 
before  being  made  up  into  garments,  are  vulcanised  by  the 
cold  process,  and  farina  is  applied  to  the  proofed  surface 
before,  during  or  after  vulcanisation.  By  using  deodorised 
naphtha  in  the  preparation  of  the  dough,  the  necessity  for  a 
high  stoving  temperature  is  avoided. 

Mandleberg,  G.  C.  16543,  1888.  The  dough  used  in 
preparing  fabric  for  making  indiarubber  waterproof  garments 
is  obtained  by  dry-kneading  the  indiarubber  and  soaking  in 
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deodorised  naphtha  in  a  closed  vessel,  before  working  between 
rollers,  and  spreading  upon  the  backing. 

Oliver,  W.  2873,  1889.  Stretched  American  cotton  duck  . 
or  other  cloth  is  coated  with  a  composition  consisting  of 
oxidised  oil  and  whiting  or  other  mineral  whites,  with  a  small 
proportion  of  indiarubber  dough.  The  fabric  is  next  rolled, 
and  then  dried  by  being  passed  over  heated  cylinders,  after 
which  it  is  folded  into  the  requisite  number  of  plies  and 
stitched.    The  edges  are  treated  with  a  solution  of  shellac. 

Mandleberg,  G,  C.  3726,  1889.  The  dough  of  the  first 
coat  contains  indiarubber,  litharge  and  sulphur  dissolved  in 
naphtha.  The  following  coatings  contain  more  sulphur  and 
the  final  coating  no  sulphur.  A  surface  of  farina  is  then  put 
on,  and  the  fabric  first  vulcanised  by  dry  heat,  and  finally 
hardened  by  the  liquid,  or  cold  vulcanising  process,  or  by  the 
vapour  process.  After  the  garments  are  made  up  in  the 
ordinary  manner  they  may  be  scented. 

Greening,  F,  5344,  1889.  A  base  for  the  waterproofing 
composition  is  prepared  by  treating  cotton  combings,  paper, 
esparto  grass  or  rags  with  a  mixture  of  fuming  nitric 
acid  and  sulphuric  acid.  After  washing,  the  material  is 
treated  with  ammonia,  alum  and  sodium  chloride,  and  again 
washed.  The  solvent  is  prepared  by  distilling  acetate  of  lead 
and  anhydrous  lime  and  mixing  the  distillate  with  fusel  oil 
or  hydrocarbons.  Purifying  agents,  such  as  phosphoric 
chloride  or  potassium  carbonate,  are  added,  and  the  distillate 
is  again  distilled.  Absolute  alcohol  is  added  to  the  final 
distillate.  The  material  may  be  coloured  with  aniline  dyes 
or  ordinary  pigments.  When  required  as  a  liquid  coating  or 
varnish,  the  proportion  of  the  solvent  is  increased. 

Gaugl,  M,,  and  Mossner,  J.  5763,  1889.  Solutions  of 
neutralised  isinglass,  lead  acetate  and  alum  are  mixed.  The 
solution,  after  standing,  is  filtered  and  diluted  as  required. 
The  goods,  such  as  cloth,  felt  or  paper,  are  impregnated  or 
washed  with  the  solution. 


BKITISH  WATERPROOFING  PATENTS.  93 


Dreyfus,  C,,  and  Robinson,  J.  7090,  1889.  In  the 
manufacture  of  indiarubber  or  waterproof  textile  fibres  or 
fabrics,  the  indiarubber  is  dissolved  in  purified  naphtha  or 
any  one,  or  a  mixture  of  two  or  more,  pure  hydrocarbons  of 
the  aromatic  series. 

Baswitz,  C.  16708,  1889.  Textile  fabrics  are  treated 
with  an  ammoniacal  solution  of  copper  obtained  by  dissolving 
copper  hydrate  precipitated  by  soda  lye  from  sulphate  of 
copper. 

Doller,  F.  6698,  1891.  Waterproofing  compositions. 
Textile  materials  are  waterproofed  by  means  of  a  composi- 
tion obtained  by  dissolving  guttapercha  or  indiarubber  in 
molten  paraffin  wax,  stearin  or  sebacic  acid.  The  solution  is 
applied  to  the  cloth  by  rollers  at  a  temperature  of  70°  C,  or 
it  may  be  first  thinned  by  benzine  or  other  solvent,  the 
material  being  then  drawn  through  it  and  afterwards  ex- 
posed to  a  current.  Liquid  paraffin  wax  may  be  employed 
in  place  of  the  paraffin  wax.  In  some  cases  a  mixture  of 
stearin  or  sebacic  acid  and  alumina  or  stearin  and  oxide  of 
copper  or  other  metals,  dissolved  in  pyridine,  alcohol,  ben- 
zine or  other  hydrocarbon,  and  also  a  solution  of  celluloid, 
celloidin  or  collodion  in  pyridine,  alcohol,  benzine  or  other 
hydrocarbon,  may  be  used  in  addition.  These  latter  solutions 
may  be  used  alone,  or  in  combination  with  each  other. 
Liquid  paraffin  may  also  be  added. 

Weir,  J.  8573,  1891.  A  new  hydrocarbon  product 
called  "  lithocarbon  "  occurs  naturally  in  Texas  mixed  with 
sand  or  shell  rock,  and  has  the  composition  of  a  hydrocarbon, 
containing  a  small  quantity  of  sulphur  and  traces  of  oxygen. 
It  is  extracted  by  acting  upon  the  crushed  rock  in  a  vessel 
with  a  solvent,  such  as  petroleum,  naphtha,  benzine,  carbon 
bisulphide  or  turpentine.  The  substance  is  flexible,  tough 
plastic  at  ordinary  temperatures,  jet  black  in  colour  and 
withstands  a  temperature  of  600°  F.  It  may  be  used  for 
waterproofing  textile  fabrics. 
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Briggs,  E.  3067,  1892.  Showerproof  fabrics  for  ladies' 
waterproofs,  dust  covers,  umbrellas,  parasols,  etc.,  are  woven 
of  silk  containing  the  natural  gum.  The  silk  is  treated  in 
the  preliminary  operation  of  preparing  the  thread,  and  in  any 
subsequent  operation  of  dyeing,  finishing  or  the  like,  in  such 
a  manner,  and  at  such  a  temperature,  as  not  to  remove  the 
natural  gum. 

Cross,  C.  F.  ;  Bevan,  E.  J.  ;  and  Beadle,  C.    8700, 1892. 

Cellulose  in  any  of  its  forms,  such  as  that  obtained  from  flax, 
rhea,  hemp,  wood  or  bleached  cotton,  is  impregnated  with  a 
15  per  cent,  solution  of  caustic  soda  or  potash,  expelling  the 
excess  by  means  of  a  centrifugal  machine,  and  then  exposing 
the  mercerised  material,  which  now  contains  40  per  cent,  to 
50  per  cent,  of  alkali,  to  the  action  of  carbon  bisulphide  in  a 
closed  vessel  at  the  ordinary  temperature  for  several  hours. 
The  product,  on  stirring  with  water,  forms  a  very  viscous 
solution  of  a  yellow  colour.  The  solution  may  be  used  for 
depositing  cellulose  upon  textile  fabrics. 

Hutchinson,  T.  J,,  and  Hardman,  R,  B.  11994,  1892. 
In  order  to  recover  the  cloth  from  damaged  waterproof  fabrics, 
they  are  treated  in  a  bath  of  oil  or  fatty  matters  until  the 
proofing  is  decomposed,  or  partly  or  wholly  dissolved.  The 
excess  of  the  oil  or  fatty  matter  is  then  expressed  by  rollers, 
and  the  cloth  is  treated  with  a  volatile  solvent  for  the 
removal  of  the  oily  or  fatty  matters,  and  the  products  from 
the  proofing ;  or  in  some  cases  these  matters  may  be  re- 
moved by  a  scouring  process. 

Holfert,  J.  4697,  1894.  Tissues  are  made  waterproof  by 
covering,  mixing  or  impregnating  them  with  a  solution  of 
animal  gelatine  and  then  subjecting  them  to  the  action  of  a 
solution  of  formic  aldehyde. 

Healey,  A.  E.,  and  Williams,  J.  5054, 1894.  A  soluble 
chromate,  such  as  chromate  or  bichromate  of  potash,  soda  or 
ammonia,  is  added  to  the  ammoniacal  solution  of  copper 
oxide  employed  in  waterproofing  paper,  and  fabrics  such  as 
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canvas,  by  the  method  known  as  the  "  Willesden  process 
It  is  stated  that  the  product  obtained  by  this  method  has  a 
brighter  and  more  durable  colour,  and  can  be  more  readily 
dyed. 

Rous,  H,,  and  West,  G.  N.  5718,  1894.  Textile 
materials  are  treated  with  chemical  solutions  to  render  them 
waterproof  and  fireproof.  The  first  solution  is  made  by 
mixing  acetate  of  lead  with  alum  and  allowing  the  precipitate 
to  settle.  The  second  solution  consists  of  a  mixture  of  tung- 
state  of  soda  and  bromide  of  potassium.  After  being  soaked 
in  the  two  solutions  successively,  the  material  is  steamed, 
dried  and  pressed. 

Berlowitz,  M.,  and  Salomon,  S,  6617,  1894.  Fabrics 
are  impregnated  with  hydrocarbons  and  resins  in  solution. 
After  dipping  in  the  solution,  they  are  kept  immersed  in 
water,  which  prevents  evaporation  of  the  solvent.  The  pre- 
ferred solution  consists  of  spermaceti,  paraffin  wax,  gum 
copal,  colophony,  indiarubber,  guttapercha,  oil  of  rosemary, 
bisulphide  of  carbon  and  ether. 

Turner,  E.  M.  9746,  1894.  Pure  paraffin  wax,  or  other 
wax  free  from  grease,  is  dissolved  in  benzine,  etc.,  and  the 
solution  applied  to  the  fabric  by  dipping,  brushing  or  spraying. 
After  the  solvent  has  been  allowed  to  evaporate,  the  fabric  is 
ironed  to  drive  in  the  impregnating  material,  and  is  finally 
drawn  over  blunt  edges  to  remove  stiffness.  In  the  case  of 
silk,  cloth,  dress  materials,  etc.,  the  solution  may  be  applied 
on  either  side,  and  both  sides  may  be  ironed.  In  treating  a 
pile  fabric,  the  solution  is  applied  to  the  back  and  the  back 
alone  ironed. 

Cohrs,  H.,  and  Oesterreich,  J.  10337,  1894.  The 
material  is  heated  and  brushed  with  a  mixture  of  water, 
alum,  silicate  of  soda  or  potash  and  vaseline,  after  which  it 
is  dried.  The  process  is  applicable  to  fabrics  and  to  finished 
garments,  such  as  trousers,  waistcoats,  coats,  mantles,  hats, 
ladies'  jackets,  bonnets,  etc. 
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Hendricks,  V.  12954,  1894.  Cloth  for  the  manufacture 
of  boots  and  shoes  is  treated  with  a  solution  made  by  mixing 
alum,  sugar  of  lead  and  tannin,  and  allowing  the  precipitated 
sulphate  of  lead  to  settle.  Cloth  so  prepared  is  stated  to  be 
waterproof  but  permeable  by  air.  To  cause  the  cloth  to 
retain  its  properties,  it  may  from  time  to  time  be  dipped  in 
the  solution. 

Boeddinghaus,  W,  20359,  1894.  Waterproof  coloured 
flexible  vegetable  textile  fabrics  are  produced  by  dyeing  the 
material,  before  or  after  being  woven,  with  coal  tar  colouring 
matters,  which  withstand  the  action  of  ammoniacal  copper, 
or  of  the  copper  oxide  contained  therein,  washing  and  drying 
the  goods,  and  then  treating  them  with  ammoniacal  copper 
in  the  usual  manner,  and  finally  drying  them. 

Frankenstein,  L.  5120,  1895.  Bone  dust,  or  material 
of  similar  chemical  composition,  is  used  instead  of  farina  for 
preparing  rubber- coated  fabrics  for  printing.  The  bone  dust 
may  be  bleached,  or  may  be  dyed  to  form  a  coloured  ground. 
The  proofing  is  preferably  vulcanised  after  printing,  and  an 
extra  coat  of  proofing  may  be  applied  to  fix  the  design. 

Verdier,  R.  3797,  1896.  Imitation  leghorn  and  other 
hats  are  waterproofed  by  coating  them  with,  or  immersing 
them  in,  a  mixture  of  potassium  or  sodium  silicate  with  a 
saturated  aqueous  solution  of  potassium  bichromate. 

Electro  Waterproofing  and  Dye  Fixing  Co.  8323, 1896. 
Fabrics  are  moistened  with  water  and  pressed  between  two 
plates  or  rollers,  between  which  a  current  of  electricity  is 
passed.  The  anode  consists  of  an  oxidisable  metal,  the  oxide 
of  which  is  deposited  on  the  fibres.  For  white  materials, 
aluminium  and  tin  are  the  metals  preferred,  though  zinc  and 
other  metals  can  be  used.  When  a  dyeing  or  staining  of  the 
fabric  is  desirable  or  objectionable,  copper,  iron  or  silver  may 
be  used.  If  the  current  is  continued  for  too  long,  hydrogen 
accumulating  on  the  cathode  may  reduce  the  oxide  formed ; 
to  obviate  this,  a  layer  of  cloth,  etc.,  may  be  placed  between 
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the  fabric  treated  and  the  cathode.  The  process  is  stated  to 
be  applicable  to  cotton,  linen,  woollen  and  silk  fabrics,  ships' 
sails,  string,  sewing  thread,  etc. 

Amos  &  Co.  15893,  1896.  Salts  of  alumina  or  other 
bases,  with  oleic  or  other  fatty  acids,  are  dissolved  in  benzine 
or  any  other  volatile  solvent  and  applied  to  fabrics,  paper, 
leather,  etc.  The  solvent  is  afterwards  evaporated  and  re- 
covered by  condensation.  The  fabric  may  be  first  treated 
with  a  soap  dissolved  in  benzine  and  afterwards  with  an 
aqueous  solution  containing  a  salt  of  alumina,  etc. 

Kipling,  W.  C,  and  Arnold,  E«  22197,  1896.  Sul- 
phate of  alumina  and  acetate  of  lead  solutions  are  mixed, 
and  after  precipitation  solution  of  tannin  is  added.  After  the 
further  precipitation  which  takes  place,  the  clear  liquid  is 
ready  for  use  as  a  waterproofing  solution.  The  solution  is 
applied  to  the  threads  after  dyeing  and  before  weaving,  or  in 
some  cases  to  the  woven  fabrics. 

Coulter,  W«,  and  Macintosh  &  Co,  Finely  divided 
asbestos  is  mixed  with  rubber  to  produce  a  waterproof  fabric 
suitable  for  ornamentation  by  printing,  etc. 

Stephens,  E.  5085,  1898.  Waterproofing  by  pressing 
the  material  to  be  waterproofed  against  an  endless  band,  pre- 
viously soaked  in  the  waterproofing  solution,  by  pressing  the 
two  together  between  hot  rollers. 

Newman,  G.  F.  11264,  1898.  A  waterproofing  solu- 
tion having  the  following  composition  : — 

Boiled  oil  .        .        .        .        .6  gals. 
Castor  oil  .        .        .        .        .    2  ,, 
Turpentine        .        .        .        .6  pints. 
Patent  driers     .        .        .  6  oz. 

Powdered  sulphur      .        .  \  ,, 

The  mass  will  be  coloured  with  yellow  ochre  or  other  pig- 
ment. 

Lawrence  &  Co.  20356,  1898.  A  waterproofing  sub- 
stance is  extracted  from  kelp  by  acting  on  it  with  dilute 
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mineral  acid  of  a  special  strength.  The  fucose  from  the  kelp 
is  fixed  on  the  fabric  by  an  after  passage  through  a  solution 
of  alumina  or  of  some  other  metallic  salt. 

Weber,  C.  0.,  and  Taylor,  J.  21020,  1898.  Aluminium 
tannate  is  used  as  a  waterproofing  liquid.  The  liquid  is  made 
for  use  from  the  following  recipe  :  36  lb.  of  sulphate  of 
alumina  are  dissolved  in  25  gals,  of  water.  To  this  solution 
another  is  added  of  61^  lb.  of  lead  acetate  in  25  gals,  of 
water.  The  solution  of  acetate  of  alumina,  having  been  re- 
moved from  the  precipitate  of  lead  sulphate,  is  mixed  with 
one  of  1*4  lb.  of  tannic  acid  in  50  gals,  of  water.  Calcium 
acetate  may  be  substituted  for  lead  acetate. 

Olivier,  M.  G.  22104,  1898.  Solution  of  paraffin,  india- 
rubber  and  beeswax,  or  of  two  or  one  of  them,  in  bisulphide 
of  carbon,  for  the  purpose  of  waterproofing. 

Good,  W,  H,  850,  1899.  Waterproofing  fabrics  are 
made  by  weaving  waterproofed  yarns.  The  threads  are 
waterproofed  by  passing  first  through  a  tannin  solution  and 
then,  after  drying,  through  a  dressing  solution.  The  two 
solutions  are  composed  as  follows  : — 


Tanning  Solution. 

Birch  bark   .        .    56  lb. 
Bichromate  of  potash  4  lb. 
Calcium  chloride  .      2  lb. 
Tar     .        .        .      4  pints. 
Solution  of  alkali  .      8  lb. 


Dressing  Solution. 

Poppy  oil  .4  gals 

Indiarubber  solution  4  lb. 
Bed  mercury  oxide  2  lb. 
Eesin  .  .  .56  lb. 
Beeswax  .  .  56  lb. 
Palm  oil        .        .    28  lb. 


Williams,  J.  1358,  1899.  The  objectionable  colour  got 
by  waterproofing  with  ammonium  cuprate  is  removed  by 
immersion  in  a  solution  of  zinc  cyanide  of  ammonia. 

Van  Gestel,  J.  T.  13433, 1899.  Electrolytic  waterproof- 
ing and  dyeing.  The  fabric  to  be  waterproofed  is  soaked 
with  a  solution  of  a  metallic  salt.  A  current  is  then  passed 
through  the  liquid,  and  precipitates  the  oxide  of  the  metal  in 
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and  upon  the  fibre,  thereby  waterproofing  it  and  fixing  at  the 
same  time  any  dye  that  may  be  present. 

Staples,  E,  C,  and  others.  20667, 1899.  A  waterproof- 
ing composition  made  from  the  following  recipe  : — 

Eesin  64  lb. 

Paraffin  wax  .  .  .  .  .  86  lb. 
Eubber  solution  .        .        .        .    6  to  12  lb. 

Boiled  oil  2  lb. 

Schlomann,  H.  W.  2703,  1900.  Waterproofing  by 
depositing  insoluble  metallic  compounds  in  the  fibre  by 
electrolysis,  the  fabric  being  pressed  between  the  anode  and 
the  cathode,  which  are  made  of  its  shape. 

Hepburn,  G.  G.  5994,  1900.  Waterproofing  with  an 
insoluble  tungstate,  in  combination  with  a  large  selection 
of  organic  substances,  including  oils,  waxes,  resin  soaps, 
fatty  acids,  etc.  For  example,  copper  tungstate  is  heated 
with  oleic  acid,  and  the  fabric  is  soaked  in  a  solution  of  the 
product  in  a  mixture  of  benzine  and  carbon  bisulphide  and 
then  dried. 

Greening,  F.  8575, 1900.  A  waterproofing  composition, 
consisting  of  anthracene  and  a  copal  resin,  such  as  anime  or 
elemi. 

Watzlawik,  F,  14555,  1900.  Waterproofing  by  cement- 
ing several  thicknesses  of  the  fabric  together. 

De  la  Grange,  E.  S.  16332,  1900.  Waterproof  fabrics 
are  made  by  weaving  threads  previously  made  waterproof  by 
a  mixture  of  100  lb.  of  nitrocellulose,  15  lb.  of  rubber  solution 
and  5  lb.  of  tin  protochloride. 

Kronstein,  A.  2679,  1901.  Waterproofing  by  impreg- 
nating the  fabric  with  any  organic  substance  which  can  then 
be  made  insoluble  by  moderate  heat.  The  special  substance 
mentioned  is  wood  oil.  The  temperature  required  is  about 
200°  C,  and  must  be  maintained  from  eight  to  ten  hours. 

Oesterheld,  A.  10007,  1901.  To  prevent  fabrics  water- 
proofed in  the  usual  way  with  rubber  from  becoming  hard 
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and  rough,  the  rubber  composition  is  mixed  before  use  with 
quarter  to  half  of  its  weight  of  a  heavy  hydrocarbon,  e.g., 
paraffin,  and  is,  after  waterproofing,  passed  through  a  warm 
bath  of  the  same  substance.  Hereby  the  goods  are  made 
supple,  and  all  pores  are  closed,  so  that  only  the  outer  sur- 
faces will  ever  need  disinfection. 

Newman,  G.  F,  12074,  1901.  A  method  of  water- 
proofing consisting  in  painting  over  first  solution  A  and 


then,  after  drying,  solution  B. 

Solution  A. 

Boiled  oil        ....  3  gals. 

Castor  oil        .        .        ...  1  gal. 

Patent  driers    .        .        .        .  2  lb. 

Powdered  sulphur    .        .        .  4  oz. 

Mineral  pigment       .        .        .  q.s. 
To  be  applied  with  a  brush. 

Solution  B. 

Boiled  oil        ....  4  gals. 

Patent  driers    .        .        .        .  2  lb. 

Powdered  sulphur    .        .        .  4  oz. 

Mineral  pigment      .        .        .  q.s. 


Grenet,  P.  13562,  1901.  Waterproofs  that  can  be 
washed  and  dyed  without  affecting  their  proofness,  are  pro- 
duced by  the  following  method  :  The  material  is  first  im- 
mersed in  a  solution  of  alum,  carbonate  of  soda  and  paraffin, 
in  benzine,  together,  except  for  new  garments,  with  soap. 
A  second  bath  of  solution  of  paraffin  in  benzole  is  then  given, 
and  the  goods  are  dried  at  90°  G.  It  is  said  that  the  process 
is  applicable  to  feathers,  furs,  velvets,  crapes  and  other 
delicate  articles,  without  injuring  them  in  any  way. 

Dutilleulj  G.  14106,  1901.  Fabrics  are  waterproofed  by 
immersion,  first  in  a  solution  of  15  lb.  double  sulphate  of 
alumina  and  25  lb.  of  alcohol  tannin  in  100  gals,  of  water, 
drying,  treating  with  a  solution  of  25  lb.  of  potash  in  100  gals. 
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of  water,  drying  again,  and  passing  through  a  bath  of  paraffin, 
vaseline  and  heavy  mineral  oil  dissolved  in  petroleum  ether. 
The  fabric  is  then  centrifuged  and  dried. 

Wharton,  F.  M.  15829,  1901.  Waterproofing  with 
resinates,  oleates,  stearates  and  palmitates  of  the  heavy 
metals,  applied  hot  or  in  solution. 

Williams,  J,  19013,  1901.  A  waterproofing  solution 
made  by  forcing  oxygen  or  air  through  a  solution  of  car- 
bonate of  ammonia  in  a  vessel  packed  with  copper  scraps, 
until  solution  is  complete. 

Port,  G.  M.  20281,  1901.  Waterproofing  with  double 
palmitate  of  zinc  and  alumina  dissolved  in  a  drying  oil.  The 
palmitate  is  prepared  by  precipitating  an  alkaline  palmitate 
with  zinc  alum. 

Menzies,  J.  12807,  1902.  Waterproofing  fabrics  by 
treatment,  first  in  a  bath  of  soap,  waterglass  and  paraffin 
wax,  and  then  in  a  fixing  bath  of  acetate  of  alumina,  finally 
drying  and  calendering. 
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L 

Lead,  waterproofing  with,  54. 
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63. 
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the,  25. 

 dyeing  on  the,  56. 

Paraffin,  waterproofing  with,  41,  42. 
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Rinsing  filter  cakes  of  alumina,  16. 
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Sandtner's  method,  64. 
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21. 

Soap  recipe,  38. 

Soaping  the  goods,  37. 

Spreading  machines,  69. 

Steel  calenders,  40. 

Stove  in  the  drying-house,  33. 

Sulphate  of  lead,  18. 

T 

Tannin,  waterproofing  with,  60. 
Tar-boiling,  66. 
Tar  oils,  75. 

Tarpaulin,  manufacture  of,  67. 
Tarpaulins,  heavy,  73. 
Tarring  fabrics,  66. 
Testing  the  goods,  41,  57,  72. 
Tin,  waterproofing  with,  54. 
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Washing  machine,  7. 
Waterproofing  dyed  goods,  57. 
—  with  acetate  of  alumina,  13. 

 ammonium  cuprate,  50. 

 casemate  of  lime,  65. 

 gelatine,  60. 

 tannin,  60 

Woollens,  waterproofing,  64. 
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Zinc,  waterproofing  with,  54. 
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Preparations — Index- 

OIL    COLOURS    AND    PRINTERS'  INKS.     By  Louis 

Edgar  And£s.  Translated  from  the  German.  215  pp.  Crown  8vo. 
56  Illustrations.   Price  5s.  net.   (Post  free,  5s.  4d.  home  ;  5s.  6d.  abroad.) 

Contents. 

Linseed  Oil — Poppy  Oil — Mechanical  Purification  of  Linseed  Oil — Chemical  Purification  of 
Linseed  Oil — Bleaching  Linseed  Oil — Oxidizing  Agents  for  Boiling  Linseed  Oil — Theory  of 
Oil  Boiling — Manufacture  of  Boiled  Oil — Adulterations  of  Boiled  Oil — Chinese  Drying  Oil  and 
Other  Specialities — Pigments  for  House  and  Artistic  Painting  and  Inks — Pigment  for 
Printers'  Black  Inks — Substitutes  for  Lampblack — Machinery  for  Colour  Grinding  and 
Rubbing — Machines  for  mixing  Pigments  with  the  Vehicle — Paint  Mills — Manufacture  of 
House  Oil  Paints — Ship  Paints — Luminous  Paint — Artists'  Colours — Printers'  Inks:— 
VEHICLES— Printers'  Inks : — PIGMENTS  and  MANUFACTURE— Index. 

(See  also  Writing  Inks,  p.  n.) 

THREE  HUNDRED  SHADES  AND  HOW  TO  MIX 
THEM.     For  Architects,   Decorators  and  Painters. 

(See  page  28.) 
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PAINTS,  COLOURS,  ETC. — continued. 

CASEIN.  By  Robert  Scherer.  Translated  from  the  German 
by  Chas.  Salter.  Demy  8vo.  Illustrated.  160  pp.  Price  7s.  6d. 
net.    (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

Contents. 

Casein  :  its  Origin,  Preparation  and  Properties.  Various  Methods  of  Preparing 
Casein.  Composition  and  Properties  of  Casein.  Casein  Paints. — "  Marble- Lime  " 
Colour  for  Outside  Work — Casein  Enamel  Paint — Casein  Facade  Paint — Cold-Water  Paint  in 
Powder  Form — Kistory's  Recipe  for  Casein  Paint  and  Varnish — Pure  Casein  Paints  for  Walls, 
etc. — Casein  Paints  for  Woodwork  and  Iron — Casein-Silicate  Paints — Milk  Paints — Casein- 
Silicate  Paint  Recipes— Trojel's  Boiled  Oil  Substitute — Calamine  Wash — Quick-Drying 
Casein  Paint — Boiled  Oil  Substitute — Ring's  Cold-W.iter  Paint — Form olactin — Waterproof 
Paint  for  Playing  Cards — Casein  Colour  Lake  —  Casein-Ce  nent  Paint.  The  Technics  of 
Casein  Painting.  Casein  Adhesives  and  Putties.— Casein  Glue  in  Plates  or  Flakes— 
Jeromin's  Casein  Adhesive — Hall's  Casein  Glue — Waterproof  Glue — Liquid  Casein  Glue — 
Casein  and  Borax  Glue — Solid  Casein  Adhesive — Casein  Solution — Glue  Powder— Casein 
Puttie  — Washable  Cement  for  Deal  Boards — Wenk's  Casein  Cement — Casein  and  Lime  Cement 
— "Pitch  Barm" — Casein  Stopping— Casein  Cement  for  Stone.  The  Preparation  of 
Plastic  Masses  from  Casein — Imitation  Ivory— Anti-Radiation  and  Anti-Corrosive  Com- 
position— Dickmann's  Covering  for  Floors  and  Walls — Imitation  Linoleum — Imitation 
Leather — Imitation  Bone — Plastic  Mass  of  Keratin  and  Casein — Insulating  Mass — Plastic 
Casein  Masses — Horny  Casein  Mass— Plastic  Mass  from  Celluloid — Casein  Cellulose  Compo 
sition — Fireproof  Cellulose  Substitute — Nitrocellulose  and  Casein  Composition — Franquet's 
Celluloid  Substitute— Galalith.  Uses  of  Casein  in  the  Textile  Industry,  for  Finishing 
Colour  Printing,  etc. — Caseogum — "  Glutin  " — Casein  Dressing  for  Linen  and  Cotton 
Fabrics — Printing  Colour  with  Metallic  Lustre — Process  for  Softening,  Sizing  and  Loading — 
Fixing  Casein  and  Other  Albuminoids  on  the  Fibre — Fixing  Insoluble  Colouring  Matters — 
Waterproofing  and  Softening  Dressing — Casein  for  Mercerising  Crepe — Fixing  Zinc  White  on 
Cotton  with  Formaldehyde — Casein-Magnesia — Casein  Medium  for  Calico  Printing — Loading 
Silk.  Casein  Foodstuffs.— Casein  Food— Synthetic  Milk— Milk  Food— Emulsifiable  Casein 
— Casein  Phosphate  for  Baking — Making  Bread,  Low  in  Carbohydrates,  from  Flour  and  Curd 
— Preparing  Soluble  Casein  Compounds  with  Citrates — Casein  Food.  Sundry  Applications 
of  Casein. 

SIMPLE  METHODS  FOR  TESTING  PAINTERS' 
MATERIALS.  By  A.  C.  Wright,  M.A.  (Oxon.),  B.Sc 
(Lond.).  Crown  8vo.  160  pp.  Price  5s.  net.  (Post  free,  5s.  3d. 
home  ;  5s.  6d.  abroad.) 

IRON  -  CORROSION,    ANTI  -  FOULING    AND  ANTI- 
CORROSIVE  PAINTS.    Translated  from  the  German  of 
Louis  Edgar  Andes.    Sixty  two  Illustrations.    275  pp.    Demy  8vo. 
Price  10s.  6d.  net.    (Post  free,  10s.  lOd.  home;  lis.  3d.  abroad.) 
Contents. 

Iron-rust  and  its  Formation — Protection  from  Rusting  by  Paint; — Grounding  the  Iron  with 
Linseed  Oil,  etc. — Testing  Paints — Use  of  Tar  for  Painting  on  Iron — Anti-corrosive  Paints- 
Linseed  Varnish — Chinese  Wood  Oil — Lead  Pigments — Iron  Pigments — Artificial  Iron  Oxides 
— Carbon — Preparation  of  Anti-corrosive  Paints — Results  of  Examination  of  Several  Anti- 
corrosive  Paints — Paints  for  Ship's  Bottoms — Anti-fouling  Compositions — Various  Anti-cor- 
rosive and  Ship's  Paints — Official  Standard  Specifications  for  Ironwork  Paints— Index. 

THE  TESTING  AND  VALUATION  OP  RAW  MATE- 
RIALS USED  IN  PAINT  AND  COLOUR  MANU- 
FACTURE. By  M.  W.  Jones,  F.C.S.  A  Book  for  the 
Laboratories  of  Colour  Works.  88  pp.  Crown  8vo.  Price  5s.  net. 
(Post  free,  5s.  3d.  home  and  abroad.) 

THE  MANUFACTURE  AND  COMPARATIVE  MERITS 
OF  WHITE  LEAD  AND  ZINC  WHITE  PAINTS.  By 

G.  Petit,  Civil  Engineer,  etc.  Translated  from  the  French.  Crown  8vo. 
100  pp.    Price  4s.  net.    (Post  free,  4s.  3d.  home  ;  4s.  4d.  abroad.) 

Contents- 
Chapters  I„  The  Fundamental  Principles  of  Painting  in  Oil.  II.,  The  Different  Varieties  of 
White  Leads — The  Dutch  Process — Grinding  White  Lead  in  Oil.  III.,  Other  Processes  of 
Manufacturing  White  Lead.  IV.,  White  Lead  Substitutes — Sophistication  of  White  Lead- 
Analysis  of  White  Lead.  V.,  White  Lead  Paints — Their  Merits  and  Defects.  VI.,  Toxi- 
cology of  White  Lead — Hygienic  Measures  in  its  Manufacture  and  Use.  VII.,  Zinc  White — 
Its  Preparation.    IX.,  Zinc  White  Paint  and  Zinc  White  Coatings— Their  Merits  and  Defects. 
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STUDENTS'  HANDBOOK  OP  PAINTS,  COLOURS,  OILS 
AND  VARNISHES  By  John  Furnell.  Crown  8vo.  12 
Illustrations.  96  pp.  Price  2s.  6d.  net.  (Post  free,  2s.  9d.  home  and  abroad.) 

Varnishes  and  Drying  Oils. 

OIL  CRUSHING,  REFINING  AND  BOILING,  THE 
MANUFACTURE  OF  LINOLEUM,  PRINTING  AND 
LITHOGRAPHIC  INKS,  AND  INDIA-RUBBER 
SUBSTITUTES.     By  John  Geddes  McIntosh.  Being 

Volume  I.  of  the  Second,  greatly  enlarged,  English  Edition,  in  three 
Volumes,  of  "  The  Manufacture  of  Varnishes  and  Kindred  Industries," 
based  on  and  including  the  work  of  Ach.  Livache.  Demy  8vo.  150  pp. 
29  Illustrations.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home  ;  8s. 
abroad.) 

VARNISHES  AND  VARNISH  MAKING  MATERIALS. 

By  J.  G.  McIntosh.     Demy  8vo.     54  Illustrations.      [In  the  Pnss. 
Contents. 

Chapter  I.,  Introduction.  II.,  Amber  and  Amber  Oil  Varnishes.  III.,  Copal,  etc.  IV., 
Resins —Assorting,  Cleaning  and  Fusing.  V.,  Asphaltum,  Coa  -Tar,  Pitch,  Rubber,  etc.  VI., 
Oil-Varnish  Making— General  Instructions.  VII.,  Copal  Oil  Varnish.  VIII.,  Rosin  Oil  Varnish 
— Brunswick  Black — Super  Black  Japan.    IX.,  Testing  Varnish — Utilisation  of  Residues. 

DRYING  OILS,  BOILED  OIL  AND  SOLID  AND 
LIQUID  DRIERS.  By  L.  E.  Andes.  Expressly  Written 
for  this  Series  of  Special  Technical  Books,  and  the  Publishers  hold 
the  Copyright  for  English  and  Foreign  Editions.  Forty  two  Illustra- 
tions. 342  pp.  Demy  8vo.  Price  12s.  6d.  net.  (Post  free,  13s.  home  ; 
13s.  3d.  abroad.) 

Contents. 

Properties  of  the  Drying  Oils  ;  Cause  of  the  Drying  Property  ;  Absorption  of  Oxygen  ; 
Behaviour  towards  Metallic  Oxides,  etc. — The  Properties  of  and  Methods  for  obtaining  the 
Drying  Oils — Production  of  the  Drying  Oils  by  Expression  and  Extraction  ;  Refining  and 
Bleaching;  Oil  Cakes  and  Meal;  The  Refining  and  Bleaching  of  the  Drying  Oils;  The 
Bleaching  of  Linseed  Oil — The  Manufacture  of  Boiled  Oil;  The  Preparation  of  Drying  Oils 
for  Use  in  the  Grinding  of  Paints  and  Artists'  Colours  and  in  the  Manufacture  of  Varnishes 
by  Heating  over  a  Fire  or  by  Steam,  by  the  Cold  Process,  by  the  Action  of  Air,  and  by  Means 
of  the  Electric  Current;  The  Driers  used  in  Boiling  Linseed  Oil;  The  Manufacture  of  Boiled 
Oil  and  the  Apparatus  therefor;  Livache's  Process  for  Preparing  a  Good  Drying  Oil  and  its 
Practical  Application— The  Preparation  of  Varnishes  for  Letterpress,  Lithographic  and  Copper- 
plate Printing,  for  Oilcloth  and  Waterproof  Fabrics ;  The  Manufacture  of  Thickened  Linseed 
Oil,  Burnt  Oil,  Stand  Oil  by  Fire  Heat,  Superheated  Steam,  and  by  a  Current  of  Air — Behaviour 
of  the  Drying  Oils  and  Boiled  Oils  towards  Atmospheric  Influences,  Water,  Acids  and  Alkalies 
— Boiled  Oil  Substitutes— The  Manufacture  of  Solid  and  Liquid  Driers  from  Linseed  Oil  and 
Rosin ;  Linolic  Acid  Compounds  of  the  Driers — The  Adulteration  and  Examination  of  the 
Drying  Oils  and  Boiled  Oil. 


Oils,  Fats,  Greases,  Petroleum. 

LUBRICATING  OILS,  FATS  AND  GREASES:  Their 
Origin,  Preparation,  Properties,  Uses  and  Analyses.  A  Handbook  for 
Oil  Manufacturers,  Refiners  and  Merchants,  and  the  Oil  and  Fat 
Industry  in  General.  By  George  H.  Hurst,  F.C.S.  Second  Revised 
and  Enlarged  Edition.  Sixty-five  Illustrations.  317  pp.  Demy  8vo. 
Price  10s.  6d.  net.  (Post  free,  lis.  home;  lis.  3d.  abroad.) 
Contents. 

Introductory— Hydrocarbon  Oils— Scotch  Shale  Oils— Petroleum— Vegetable  and 
Animal  Oils— Testing  and  Adulteration  of  Oils— Lubricating  Greases— Lubrication- 
Appendices— Index. 
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TECHNOLOGY   OF   PETROLEUM  :    Oil   Fields  of  the 

World — Their  History,  Geography  and  Geology — Annual  Production 
and  Development — Oil-well  Drilling — Transport.  By  Henry  Neu- 
berger  and  Henry  Noalhat.  Translated  from  the  French  by  J.  G. 
McIntosh.  550  pp.  153  Illustrations.  26  Plates.  Super  Royal  8vo. 
Price  21s.  net.    (Post  free,  21s.  9d.  home;  23s.  6d.  abroad.) 

Contents. 
Study  of  the  Petroliferous  Strata, 

Excavations — Hand  Excavation  or  Hand  Digging  of  Oil  Wells. 
Methods  of  Boring. 

Accidents — Boring  Accidents — Methods  of  preventing  them— Methods  of  remedying  them 
— Explosives  and  the  use  of  the  "Torpedo"  Levigation — Storing  and  Transport  of  Petroleum 
— General  Advice — Prospecting,  Management  and  carrying  on  of  Petroleum  Boring  Operations. 

General  Data— Customary  Formulae— Memento.  Practical  Part.  General  Data 
bearing  on  Petroleum — Glossary  of  Technical  Terms  used  in  the  Petroleum  Industry— Copious 
Index. 


THE   PRACTICAL   COMPOUNDING   OF  OILS,  TAL- 
LOW AND   GREASE   FOR  LUBRICATION,  ETC. 

By  An  Expert  Oil  Refiner.  Second  Edition.  100  pp.  Demy  8vo. 
Price  7s.  6d.  net.    (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

Contents. 

Introductory  Remarks  on  the  General  Nomenclature  of  Oils,  Tallow  and  Greases 
suitable  for  Lubrication  —  Hydrocarbon  Oils  —  Animal  and  Fish  Oils  — Compound 
Oils— Vegetable  Oils— Lamp  Oils— Engine  Tallow,  Solidified  Oils  and  Petroleum 
Jelly  — Machinery  Greases:  Loco  and  Anti=friction— Clarifying  and  Utilisation 
of  Waste  Fats,  Oils,  Tank  Bottoms,  Drainings  of  Barrels  and  Drums,  Pickings 
Up,  Dregs,  etc.— The  Fixing  and  Cleaning  of  Oil  Tanks,  etc.— Appendix  and 
General  Information. 


ANIMAL  FATS  AND  OILS:  Their  Practical  Production 
Purification  and  Uses  for  a  great  Variety  of  Purposes.  Their  Pro- 
perties, Falsification  and  Examination.  Translated  from  the  German 
of  Louis  Edgar  Andes.  Sixty-two  Illustrations.  240  pp.  Second 
Edition,  Revised  and  Enlarged.  Demy  8vo.  Price  10s.  6d.  net. 
(Post  free,  10s.  lOd.  home;  lis.  3d.  abroad.) 

Contents- 
Introduction — Occurrence,  Origin,  Properties  and  Chemical  Constitution  of  Animal  Fats — 
Preparation  of  Animal  Fats  and  Oils — Machinery — Tallow-melting  Plant — Extraction  Plant 
— Presses — Filtering  Apparatus — Butter  :  Raw  Material  and  Preparation,  Properties,  Adul- 
terations, Beef  Lard  or  Remelted  Butter,  Testing — Candle-fish  Oil — Mutton-Tallow — Hare 
Fat — Goose  Fat — Neatsfoot  Oil — Bone  Fat :  Bone  Boiling,  Steaming  Bones,  Extraction, 
Refining — Bone  Oil — Artificial  Butter:  Oleomargarine,  Margarine  Manufacture  in  France, 
Grasso's  Process,  "  Kaiser's  Butter,"  Jahr  &  Miinzberg's  Method,  Filbert's  Process,  Winter's 
Method — Human  Fat — Horse  Fat — Beef  Marrow — Turtle  Oil — Hog's  Lard  :  Raw  Material — 
Preparation,  Properties,  Adulterations,  Examination — Lard  Oil — Fish  Oils— Liver  Oils — 
Artificial  Train  Oil — Wool  Fat :  Properties,  Purified  Wool  Fat— Spermaceti :  Examination 
of  Fats  and  Oils  in  General. 


THE    MANUFACTURE    OF    LUBRICANTS,  SHOE 
POLISHES     AND    LEATHER     DRESSINGS.  By 

Richard  Brunner.  Translated  from  the  Sixth  German  Edition  by 
Chas.  Salter.  10  Illustrations.  Crown  8vo.  170  pp.  Price  7s.  6d. 
net.    (Post  free,  7s.  lOd.  home ;  8s.  abroad.) 

Contents. 

The  Manufacture  of  Lubricants  and  Greases — Properties  of  the  Bodies  used  as  Lubricants 
— Raw  Materials  for  Lubricants — Solid  Lubricants — Tallow  Lubricants — Palm  Oil  Greases — 
Lead  Soap  Lubricants — True  Soap  Greases— Caoutchouc  Lubricants— Other  Solid  Lubricants 
— Liquid  Lubricants — Lubricating  Oils  in  General — Refining  Oils  for  Lubricating  Purposes — 
Cohesion  Oils— Resin  Oils — Lubricants  of  Fat  and  Resin  Oil— Neatsfoot  Oil — Bone  Fat — 
Lubricants  for  Special  Purposes — Mineral  Lubricating  Oils — Clockmakers'  and  Sewing  Ma- 
chine Oils — The  Application  of  Lubricants  to  Machinery — Removing  Thickened  Grease  and 
Oil — Cleaning  Oil  Rags  and  Cotton  Waste — The  Use  of  Lubricants — Shoe  Polishes  and 
Leather  Softening  Preparations — The  Manufacture  of  Shce  Polishes  and  Preparations  for 
Varnishing  and  Softening  Leather — The  Preparation  of  Bone  Black — Blacking  and  Shoe 
Polishes — Leather  Varnishes  -Leather  Softening  Preparations — The  Manufacture  of  D6gras. 
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THE  OIL  MERCHANTS'  MANUAL  AND  OIL  TRADE 
READY  RECKONER.  Compiled  by  Frank  F.  Sherriff. 
Second  Edition  Revised  and  Enlarged.  Demy  8vo.  214  pp.  1904. 
With  Two  Sheets  of  Tables.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd. 
home  ;  8s.  3d.  abroad.) 

Contents. 

Trade  Terms  and  Customs — Tables  to  Ascertain  Value  of  Oil  sold  per  cwt.  or  ton — Specific 
Gravity  Tables — Percentage  Tare  Tables — Petroleum  Tables — Paraffine  and  Benzoline  Calcu- 
lations— Customary  Drafts — Tables  for  Calculating  Allowance  for  Dirt,  Water,  etc. — Capacity 
of  Circular  Tanks  Tables,  etc.,  etc. 

VEGETABLE  FATS  AND  OILS:  Their  Practical  Prepara- 
tion, Purification  and  Employment  for  Various  Purposes,  their  Proper- 
ties, Adulteration  and  Examination.  Translated  from  the  German  of 
Louis  Edgar  Andes.  Ninety-four  Illustrations.  340  pp.  Second 
Edition.  Demy  8vo.  Price  10s.  6d.  net.  (Post  free,  lis.  home; 
lis.  6d.  abroad.) 

Essential  Oils  and  Perfumes. 

THE  CHEMISTRY  OF  ESSENTIAL  OILS  AND  ARTI- 
FICIAL PERFUMES.  By  Ernest  J.  Parry,  B.Sc. 
(Lond.),  F.I.C.,  F.C.S.  411  pp.  20  Illustrations.  Demy  8vo.  Price 
12s.  6d.  net.    (Post  free,  13s.  home  ;  13s.  6d.  abroad.) 

Contents- 

The  General  Properties  of  Essential  Oils— Compounds  occurring  in  Essential  Oils 
—The  Preparation  of  Essential  Oils— The  Analysis  of  Essential  Oils— Systematic 
Study  of  the  Essential  Oils— Terpeneless  Oils— The  Chemistry  of  Artificial  Perfumes 
—Appendix  :  Table  of  Constants— Index. 

Soaps. 

SOAPS.  A  Practical  Manual  of  the  Manufacture  of  Domestic, 
Toilet  and  other  Soaps.  By  George  H.  Hurst,  F.C.S.  2nd  edition. 
390  pp.  66  Illustrations.  Price  12s.  6d.  net.  (Post  free,  13s.  home  ; 
13s.  6d.  abroad.) 

Contents. 

Introductory— Soap=maker's  Alkalies — Soap  Fats  and  Oils— Perfumes — Water  as 
a  Soap  Material— Soap  Machinery— Technology  of  Soap=making— Glycerine  in  Soap 
Lyes— Laying  out  a  Soap  Factory— Soap  Analysis— Appendices. 

TEXTILE  SOAPS  AND  OILS.  Handbook  on  the  Prepara- 
tion, Properties  and  Analysis  of  the  Soaps  and  Oils  used  in  Textile 
Manufacturing,  Dyeing  and  Printing.  By  George  H.  Hurst,  F.C.S. 
Crown  8vo.  195  pp.  1904.  Price  5s.  net.  (Post  free,  5s.  4d.  home  ; 
5s.  6d.  abroad.) 

SOAPS:   THEIR  MANUFACTURE    AND  ANALYSIS. 

By  Wm.  H.  Simmons,  B.Sc.  (Lond.),  F.C.S.  and  H.  A.  Appleton. 

[In  Preparation. 

Contents. 

Chapters  I.  Introduction.—  Definition  and  Nature  of  Soap — Its  Action  as  a  Detergent- 
Views  of  Berzelius,  Persoz,  Rotondi,  Carpenter,  and  Hillyer.  II.  Constitution  of  Fats  and 
Oils  and  their  Saponification.— Researches  of  Chevreul  and  Liebg— Modern  Theories  of 
Hydrolysis — Saponification  by  (1)  Ferments :  Lipase,  Steapsin,  Emulsion,  Castor  Seed 
Ferment;  (2)  Water  ;  (3)  Accelerate' s  :  Hydrochloric  Acid,  Sulphuric  Acid,  Twitchell  s  Reagent; 
(4)  Bases  (a)  Without  Pressure,  (6)  With  Pressure,  Lime,  Magnesia,  Zinc  Oxide.  III.  Raw 
Materials  Used  in  Soap-making.—  Tallow— Australian,  North  and  South  American  (Beef 
and  Mutton),  Oleostearine,  Home-melted  or  Town  Tallow — Lard — Cocoanut  Oil  (Cochin, 
Ceylon,  Coprah,  Pressed) — Palm  Kernol  Oil— Olive  Oil— Olive  Kernol — Cottonseed  Oil- 
Cottonseed  Stearin — Arachis— Sesame — Linseed — Castor — Waste  Fats  (a)  Bone  Fat,  (b) 
Kitchen  Fat  (Melted  Stuff) — Fatty  Acids— Stearines  from  Recovered  Oils  and  Greases — 
Rosin— Shew  Butter— Mowrah  Oil — Vegetable  Tallow— Various  New  Fats  Offered— Alkali 
(Caustic  and  Carbonate  Soda  and  Potash)— Silicate  of  Soda— Chloride  of  Soda— Water. 
IV.  Bleaching  and  Treatment  of  Oils  Intended  for  Soap=Making.— Bleaching  Crude 
Palm  Oil — Washing  Tallows — Refining  Crude  Cottonseed  Oil— Mechanical  Methods  of 
Purification — Treatment  with  Ozone,  Hydrogen  Peroxide,  Sodium  Peroxide,  etc.  V.  Soap  = 
Making.— Classification  of  Soaps— Direct  Combination  of  Fatty  Acids  with  Alkali — Cold 
Process  , Soaps — Saponification  under  Pressure— Soft  Soap— Hydrated  Marine  Soap— Curd 
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Soap — Castile  Soap — Milling  Soap  Base — Yellow  Household  Soaps — Mottled  Soaps — Graining 
Out — Boiling  on  Strength — "  Fitting  " — Resting  for  Subsidence  of  Nigres,  Lyes,  etc. — 
Utilisation  and  Bleaching  of  Nigres.  VI.  Household  and  "Boiled"  Toilet  Soaps. 
— Cleansing — Crutch  ng — Liquoring  of  Soaps — Neutralising,  Colouring  and  Perfuming  Un- 
milled  Toilet  Soaps — Medicating  Disinfectant  Soaps— Framing — Slabbing  and  Barring — 
Drying— Open  and  Close  Piling— Stamping.  VII.  Milled  Toilet  Soaps. — Drying— Milling — 
Incorporation  of  Colour  and  Perfume — Compressing,  Stamping — Wrapping  and  Packing — 
Transparent  and  Semi-transparent  Soaps — Albumen  Soaps — Milk,  Egg  and  Vegetable  Albu- 
men. VIII.  Essential  Oils  snd  Synthetic  Perfumes.— General  Kemarks — Anisi— Aspic — 
Bay — Bergamot — Bitter  Almonds — Canada  Snake  Root — Cananga — Caraway — Cassia — 
Cedarwood — Cinnamon — Citronella — Clove — Eucalyptus— Fennel — Geranium — Gingergrass  — 
Guaiac  Wood — Lavender — Lemon — Lime — Linalot — Marjoram — Nexoli— Orange — Orris  Con- 
crete— Palmaro-a — Patchouli — Pe  permint — Peru  Balsam  —  Petitgrain, —  Pimento  —  Rose — 
Rosemary — Sage— Sandalwood — Sassafras  —  Thyme  Rouge  —  Verbena  —  Vetivert — Winter- 
green — Ylan^-ylang — Antipine — Conmarine— Heliotropin — Ionone — Mirbane — Musk  —  Niobi — 
Terebene— Terpineol— Vanillan.  IX.  Medicated  Soaps  and  Shaving"  Creams.— Addition 
of  Medicaments — Borax — Carbolic — Birch  Tar  —  Ichthyol — Lysol  —  Mercury  Liniodide — 
Form  lin — Thymol,  etc.  X.  Industiial  Soaps. — Textile  Soaps — Miscellaneous  Soaps — 
Marking  Soaps.  XI.  Recovery  of  Glycerine  from  Lyes. — Treatment — Concentration- 
Purification  and  Distillation.  XII.  Analysis  of  Soap  and  Other  Products. — Methods  of 
Analysis — Comparative  Valuation  of  Soaps — Typical  Analysis.  XIII.  Statistics  of  Soap 
Industry. — Imports  and  Exports. 

Cosmetical  Preparations. 

COSMETICS  :  MANUFACTURE,  EMPLOYMENT 
AND  TESTING  OF  ALL  COSMETIC  MATERIALS 
AND  COSMETIC  SPECIALITIES.  Translated 
from  the  German  of  Dr.  Theodor  Roller.  Crown  8vo.  262  pp. 
Price  5s.  net.    (Post  free,  5s.  4d.  home  ;  5s.  6d.  abroad.) 

Contents. 

Purposes  and  Uses  of,  and  Ingredients  used  in  the  Preparation  of  Cosmetics — Preparation  of 
Perfumes  by  Pressure,  Distillation,  Maceration,  Absorption  or  Enfleurage,  and  Extraction 
Methods — Chemical  and  Animal  Products  used  in  the  Preparation  of  Cosmetics — Oils  and  Fats 
used  in  the  Preparation  of  Cosmetics — General  Cosmetic  Preparations — Mouth  Washes  and 
Tooth  Pastes — Hair  Dyes,  Hair  Restorers  and  Depilatories — Cosmetic  Adjuncts  and 
Specialities — Colouring  Cosmetic  Preparations — Antiseptic  Washes  and  Soaps— Toilet  and 
Hygienic  Soaps — Secret  Preparations  for  Skin,  Complexion,  Teeth,  Mouth,  etc. — Testing  and 
Examining  the  Materials  Employed  in  the  Manufacture  of  Cosmetics — Index. 

Glue,    Bone    Products  and 
Manures. 

GLUE  AND  GLUE  TESTING.  By  Samuel  Rideal,  D.Sc. 
(Lond.),  F.I.C.  Fourteen  Engravings.  144  pp.  Demy  8vo.  Price 
10s.  6d.  net.    (Post  free,  10s.  lOd.  home  ;  lis.  abroad.) 

Contents. 

Constitution  and  Properties:  Definitions  and  Sources,  Gelatine,  Chondrin  and  Allied 
Bodies,  Physical  and  Chemical  Properties,  Classification,  Grades  and  Commercial  Varieties 
—Raw  Materials  and  Manufacture :  Glue  Stock,  Lining,  Extraction,  Washing  and  Clari- 
fying, Filter  Presses,  Water  Supply,  Use  of  Alkalies,  Action  of  Bacteria  and  of  Antiseptics, 
Various  Processes,  Cleansing,  Forming,  Drying,  Crushing,  etc.,  Secondary  Products — Uses 
of  Glue  :  Selection  and  Preparation  for  Use,  Carpentry,  Veneering,  Paper-Making,  Book- 
binding, Printing  Rollers,  Hectographs,  Match  Manufacture,  Sandpaper,  etc.,  Substitutes  for 
other  Materials,  Artificial  Leather  and  Caoutchouc — Gelatine :  General  Characters,  Liquid 
Gelatine,  Photographic  Uses,  Size,  Tanno-,  Chrome  and  Formo-Gelatine,  Artificial  Silk, 
Cements,  Pneumatic  Tyres,  Culinary,  Meat  Extracts,  Isinglass,  Medicinal  and  other  Uses, 
Bacteriology — Glue  Testing :  Review  of  Processes,  Chemical  Examination,  Adulteration, 
Physical  Tests,  Valuation  of  Raw  Materials — Commercial  Aspects. 

BONE  PRODUCTS  AND  MANURES  :  An  Account  of  the 
most  recent  Improvements  in  the  Manufacture  of  Fat,  Glue,  Animal 
Charcoal,  Size,  Gelatine  and  Manures.  By  Thomas  Lambert,  Techni- 
cal and  Consulting  Chemist.  Illustrated  by  Twenty-one  Plans  and 
Diagrams.  162  pp.  Demy  8vo.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd. 
home  ;  8s.  abroad.) 

Contents. 

Chemical  Composition  of  Bones — Arrangement  of  Factory — Properties  of  Glue — Glutin 
and  Chondrin — Skin  Glue — Liming  of  Skins — Washing — Boiling  of  Skins — Clarification  of  Glue 
Liquors — Glue-Boiling  and  Clarifying- House — Specification  of  a  Glue — Size — Uses  and  Pre- 
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paration  and  Composition  of  Size — Concentrated  Size — Properties  o  Gelatine — Preparation 
of  Skin  Gelatine — Drying — Bone  Gelatine — Selecting  Bones — Crushing — Dissolving — Bleaching 
— Boiling — Properties  of  Glutin  and  Chondrin— Testing  of  Glues  and  Gelatines — The  Uses  of 
Glue,  Gelatine  and  Size  in  Various  Trades — Soluble  and  Liquid  Glues — Steam  and  Waterproof 
Glues — Manures — Importation  of  Food  Stuffs — Soils — Germination — Plant  Life — Natural 
Manures — Water  and  Nitrogen  in  Farmyard  Manure — Full  Analysis  of  Farmyard  Manure 
— Action  on  Crops — Water-Closet  System— Sewage  Manure — Green  Manures — Artificial 
Manures — Mineral  Manures — Nitrogenous  Matters — Shoddy — Hoofs  and  Horns — Leather 
Waste — Dried  Meat — Dried  Blood — Superphosphates — Composition — Manufacture — Common 
Raw  Bcnes — Degreased  Bones — Crude  Fat — Refined  Fat — Degelatinised  Bones — Animal 
Chanjoai — Bone  Superphosphates — Guanos — Dried  Animal  Products — Potash  Compounds — 
Sulpl  ate  of  Ammonia — Extraction  n  Vacuo — French  and  British  Gelatines  compared — Index. 

Chemicals,  Waste  Products  and 
Agricultural  Chemistry. 

REISSUE    OF    CHEMICAL     ESSAYS     OF     C.  W. 

SCHEELE.     First  Published  in  English  in  1786.  Trans- 
lated from  the  Academy  of  Sciences  at  Stockholm,  with  Additions.  300 
pp.   Demy  8vo.   Price  5s.  net.   (Post  free,  5s.  6d.  home  ;  5s.  9d.  abroad.) 
Contents. 

Memoir:  C.  W.  Scheele  and  his  work  (written  for  this  edition  by  J.  G.  Mcintosh) — On 
Fluor  Mineral  and  its  Acid— On  Fluor  Mineral — Chemical  Investigation  of  Fluor  Acid, 
with  a  View  to  the  Earth  which  it  Yields,  by  Mr.  Wiegler — Additional  Information 
Concerning  Fluor  Minerals  —  On  Manganese,  Magnesium,  or  Magnesia  Vitrariorum  —  On 
Arsenic  and  its  Acid — Remarks  upon  Salts  of  Benzoin — On  Silex,  Clay  and  Alum — Analysis 
of  the  Calculus  Vesical — Method  of  Preparing  Mercurius  Dulcis  Via  Humida — Cheaper  and 
more  Convenient  Method  of  Preparing  Pulvis  Algarothi — Experiments  upon  Molybdaena 
— Experiments  on  Plumbago — Method  of  Preparing  a  New  Green  Colour — Of  the  De- 
composition of  Neutral  Salts  by  Unslaked  Lime  and  Iron — On  the  Quantity  of  Pure  Air  which 
is  Daily  Present  in  our  Atmosphere — On  Milk  and  its  Acid — On  the  Acid  of  Saccharum  Lactis 
— On  the  Constituent  Parts  of  Lapis  Ponderosus  or  Tungsten — Experiments  and  Observations 
on  Ether — Index. 

THE  MANUFACTURE  OF  ALUM  AND  THE  SUL- 
PHATES AND  OTHER  SALTS  OF  ALUMINA  AND 
IRON.  Their  Uses  and  Applications  as  Mordants  in  Dyeing 
and  Calico  Printing,  and  their  other  Applications  in  the  Arts,  Manufac- 
tures, Sanitary  Engineering,  Agriculture  and  Horticulture.  Translated 
from  the  French  of  Lucien  Geschwind.  195  Illustrations.  400  pp. 
Royal  8vo.  Price  12s.  6d.  net.  (Post  free,  13s.  home  ;  13s.  6d  abroad.) 
Contents. 

Theoretical  Study  of  Aluminium,  Iron,  and  Compounds  of  these  Metals- 
Aluminium  and  its  Compounds — Iron  and  Iron  Compounds. 

Manufacture  of  Aluminium  Sulphates  and  Sulphates  of  Iron— Manufacture  of 
Aluminium  Sulphate  and  the  Alums — Manufacture  of  Sulphates  of  Iron. 

Uses  of  the  Sulphates  of  Aluminium  and  Iron— Uses  of  Aluminium  Sulphate  and 
Alums — Application  to  Wool  and  Silk — Preparing  and  using  Aluminium  Acetates — Employment 
of  Aluminium  Sulphate  in  Carbonising  Wool — The  Manufacture  of  Lake  Pigments — Manu- 
facture of  Prussian  Blue — Hide  and  Leather  Industry — Paper  Making — Hardening  Plaster — 
Lime  Washes — Preparation  of  Non-inflammable  Wood,  etc. — Purification  of  Waste  Waters 
—Uses  and  Applications  of  Ferrous  Sulphate  and  Ferric  Sulphates— Dyeing— Manu- 
facture of  Pigments — Writing  Inks — Purification  of  Lighting  Gas  —Agriculture — Cotton  Dyeing 
—  Disinfectant — Purifying  Waste  Liquors— Manufacture  of  Nordhausen  Sulphuric  Acid — 
Fertilising. 

Chemical  Characteristics  of  Iron  and  Aluminium— Analysis  of  Various  Aluminous 
or  Ferruginous  Products —Aluminium —Analysing-  Aluminium  Products  — Alunite 
Alumina — Sodium  Aluminate — Aluminium  Sulphate — Iron— Analytical  Characteristics  of  Iron 
Salts — Analysis  of  Pyritic  Lignite — Ferrous  and  Ferric  Sulphates — Rouil  Mordant — Index. 

AMMONIA  AND  ITS  COMPOUNDS  :  Their  Manufacture 
and  Uses.  By  Camille  Vincent,  Professor  at  the  Central  School  of 
Arts  and  Manufactures,  Paris.  Translated  from  the  French  by  M.  J. 
Salter.  Royal  8vo.  114  pp.  Thirty-two  Illustrations.  Price5s.net. 
(Post  free,  5s.  4d.  home  ;  5s.  6d.  abroad.) 

Contents. 

General  Considerations:  Various  Sources  of  Ammoniacal  Products;  Human  Urine 
as  a  Source  of  Ammonia — Extraction  of  Ammoniacal  Products  from  Sewage- 
Extraction  of  Ammonia  from  Gas  Liquor— Manufacture  of  Ammoniacal  Com  = 
pounds  from  Bones,  Nitrogenous  Waste,  Beetroot  Wash  and  Peat— Manufacture  oi 
Caustic  Ammonia,  and  Ammonium  Chloride,  Phosphate  and  Carbonate— Recovery 
of  Ammonia  from  the  Ammonia-Soda  Mother  Liquors— Index. 
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INDUSTRIAL  ALCOHOL.  A  Practical  Manual  on  the 
Production  and  Use  of  Alcohol  for  Industrial  Purposes  and  for  Use  as 
a  Heating  Agent,  as  an  Illuminant  and  as  a  Source  of  Motive  Power. 
By  J.  G.  M'Intosh,  Lecturer  on  Manufacture  and  Applications  of 
Industrial  Alcohol  at  The  Polytechnic,  Regent  Street,  London. 
Demy  8vo.  1907.  250  pp.  With  75  Illustrations  and  25  Tables. 
Price  7s.  6d.  net.     (Post  free,  7s.  9d.  home  ;  8s.  abroad.) 

Contents. 

Alcohol  and  its  Properties. — Ethylic  Alcohol — Absolute  Alcohol — Adulterations — 
Properties  of  Alcohol — Fractional  Distillation — Destructive  Distillation — Products  of  Com- 
bustion— Alcoholometry — Proof  Spirit — Analysis  of  Alcohol — Table  showing  Correspondence 
between  the  Specific  Gravity  and  Per  Cents,  of  Alcohol  over  and  under  Proof — Other 
Alcohol  Tables.  Continuous  Aseptic  and  Antiseptic  Fermentation  and  Sterilisation 
in  Industrial  Alcohol  Manufacture.  The  Manufacture  of  Industrial  Alcohol  from 
Beets. — Beet  Slicing  Machines — Extraction  of  Beet  Juice  by  Maceration,  by  Diffusion — 
Fermentation  in  Beet  Distilleries — Plans  of  Modern  Beet  Distillery.  The  Manufacture  of 
Industrial  Alcohol  from  Grain. — Plan  of  Modern  Grain  Distillery.  The  Manufacture  of 
Industrial  Alcohol  from  Potatoes.  The  Manufacture  of  Industrial  Alcohol  from 
Surplus  Stocks  of  Wine,  Spoilt  Wine,  Wine  Marcs,  and  from  Fruit  in  General.  The  Manu- 
facture of  Alcohol  from  the  Sugar  Cane  and  Sugar  Cane  Molasses— Plans.  Plant,  etc., 
for  the  Distillation  and  Rectification  of  Industrial  Alcohol.— The  Caffey  and  other 
"Patent"  Stills — Intermittent  versus  Continuous  Rectification — Continuous  Distillation — 
Rectification  of  Sp-nt  Wash.  The  Manufacture  and  Uses  of  Various  Alcohol 
Derivatives,  Ether,  Haloid  Ethers,  Compound  Ethers,  Chloroform — Methyl  and  Amyl 
Alcohols  and  their  Ethereal  Salts,  Acetone — Barbet's  Ether,  Methyl  Alcohol  and  Acetone 
Rectifying  Stills.  The  Uses  of  Alcohol  in  Manufactures,  etc.— List  of  Industries  in 
which  Alcohol  is  used,  with  Key  to  Function  of  Alcohol  in  each  Industry.  The  Uses  of 
Alcohol  for  Lighting-,  Heating,  and  Motive  Power. 

ANALYSIS  OF  RESINS  AND  BALSAMS.  Translated 
from  the  German  of  Dr.  Karl  Dieterich.  Demy  8vo.  340  pp. 
Price  7s.  6d.  net.    (Post  free,  7s.  lOd.  home  ;  8s.  3d.  abroad.) 

MANUAL    OF    AGRICULTURAL    CHEMISTRY.  By 

Herbert  Ingle,  F.I.C.,  Lecturer  on  Agricultural  Chemistry,  the 
Yorkshire  College ;  Lecturer  in  the  Victoria  University.  Second 
Edition.  388  pp.  11  Illustrations.  Demy  8vo.  Price  7s.  6d.  net. 
(Post  free,  8s.  home  ;  8s.  6d.  abroad.) 

Contents* 

Introduction — The  Atmosphere — The  Soil — The  Reactions  occurring  in  Soils — The 
Analysis  of  Soils — Manures,  Natural — Manures  (continued) — The  Analysis  of  Manures — The 
Constituents  of  Plants — The  Plant— Crops  —The  Animal — Foods  and  Feeding — Milk  and  Milk 
Products — The  Analysis  of  Milk  and  Milk  Products — Miscellaneous  Products  used  in  Agri- 
culture— Appendix — Index. 

THE  UTILISATION  OP  WASTE  PRODUCTS.    A  Treatise 

on  the  Rational  Utilisation,  Recovery  and  Treatment  of  Waste  Pro- 
ducts of  all  kinds.  By  Dr.  Theodor  Roller.  Translated  from  the 
Second  Revised  German  Edition.  Twenty-two  Illustrations.  Demy 
8vo.  *  280  pp.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home  ;  8s.  3d. 
abroad.) 

Contents. 

The  Waste  of  Towns — Ammonia  and  Sal-Ammoniac—  Rational  Processes  for  Obtaining 
these  Substances  by  Treating  Residues  and  Waste— Residues  in  the  Manufacture  of  Aniline 
Dyes — Amber  Waste — Brewers'  Waste — Blood  and  Slaughter-House  Refuse — Manufactured 
Fuels— Waste  Paper  and  Bookbinders'  Waste — Iron  Slags — Excrement — Colouring  Matters 
from  Waste— Dyers'  Waste  Waters — Fat  from  Waste— Fish  Waste— Calamine  Sludge- 
Tannery  Waste — Gold  and  Silver  Waste — India-rubber  and  Caoutchouc  Waste— Residues  in 
the  Manufacture  of  Rosin  Oil — Wood  Waste — Horn  Waste— Infusorial  Earth — Iridium  from 
Goldsmiths'  Sweepings— Jute  Waste— Cork  Waste — Leather  Waste— Glue  Makers'  Waste 
—  Illuminating  Gas  from  Waste  and  the  By-Products  of  the  Manufacture  of  Coal  Gas— 
Meerschum— Molasses— Metal  Waste— By-Products  in  the  Manufacture  of  Mineral  Waters 
—Fruit— The  By-Products  of  Paper  and  Paper  Pulp  Works— By-Products  in  the  Treatment 
of  Coal  Tar  Oils— Fur  Waste— The  Waste  Matter  in  the  Manufacture  of  Parchment  Paper 
— Mother  of  Pearl  Waste — Petroleum  Residues— Platinum  Residues— Broken  Porcelain. 
Earthenware  and  Glass— Salt  Waste— Slate  Waste— Sulphur— Burnt  Pyrites— Silk  Waste- 
Soap  Makers'  Waste — Alkali  Waste  and  the  Recovery  of  Soda— Waste  Produced  in  Grinding 
Mirrors— Waste  Products  in  the  Manufacture  of  Starch— Stearic  Acid— Vegetable  Ivory 
Waste — Turf — Waste  Waters  of  Cloth  Factories— Wine  Residues — Tinplate  Waste — Wool 
Waste — Wool  Sweat — The  Waste  Liquids  from  Sugar  Works — Index. 
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Writing  Inks  and  Sealing  Waxes. 

INK  MANUFACTURE  :  Including  Writing,  Copying,  Litho- 
graphic, Marking,  Stamping,  and  Laundry  Inks.  BvSigmund  Lehner. 
Three  Illustrations.  Crown  8vo.  162  pp.  Translated  from  the  German 
of  the  Fifth  Edition.  Price  5s.  net.  (Post  free,  5s.  3d.  home;  5s.  6d. 
abroad.) 

Contents. 

Varieties  of  Ink — Writing  Inks — Raw  Materials  of  Tannin  Inks — The  Chemical  Constitution 
of  the  Tannin  Inks — Recipes  for  Tannin  Inks — Logwood  Tannin  Inks — Ferric  Inks — Alizarine 
Inks — Extract  Inks— Logwood  Inks — Copying  Inks — Hektographs — Hektograph  Inks — Safety 
Inks — Ink  Extracts  and  Powders — Preserving  Inks — Changes  in  Ink  and  the  Restoration  of 
Faded  Writing — Coloured  Inks — Red  Inks — Blue  Inks— Violet  Inks — Yellow  Inks — Green 
Inks — Metallic  Inks — Indian  Ink — Lithographic  Inks  and  Pencils — Ink  Pencils — Marking  Inks 
— Ink  Specialities — Sympathetic  Inks — Stamping  Inks — Laundry  or  Washing  Blue — Index 

SEALING-WAXES,  WAFERS   AND  OTHER  ADHES- 
IVES  FOR  THE  HOUSEHOLD,  OFFICE,  WORK- 
SHOP AND  FACTORY.     By  H.  C.  Standage.  Crown 
8vo.    96  pp.    Price  5s.  net.    (Post  free,  5s.  3d.  home  ;  5s.  4d.  abroad.) 
Contents. 

Materials  Used  for  Making-  Sealing^ Waxes— The  Manufacture  of  Sealing- Waxes — 
Wafers — Notes  on  the  Nature  of  the  Materials  Used  in  Making  Adhesive  Compounds — Cements 
for  Use  in  the  Household — Office  Gums,  Pastes  and  Mucilages — Adhesive  Compounds  for 
Factory  and  Workshop  Use. 


Lead  Ores  and  Compounds. 

LEAD  AND  ITS  COMPOUNDS.  By  Thos.  Lambert, 
Technical  and  Consulting  Chemist.  Demy  8vo.  226  pp.  Forty  Illus- 
trations.   Price  7s.  6d.  net.    (Post  free,  7s.  lOd.  home ;  8s.  3d.  abroad.) 

Contents. 

History — Ores  of  Lead — Geographical  Distribution  of  the  Lead  Industry — Chemical  and 
Physical  Properties  of  Lead — Alloys  of  Lead — Compounds  of  Lead— Dressing  of  Lead  Ores 
— Smelting  of  Lead  Ores — Smelting  in  the  Scotch  or  American  Ore-hearth — Smelting  in  the 
Shaft  or  Blast  Furnace — Condensation  of  Lead  Fume — Desilverisation,  or  the  Separation 
of  Silver  from  Argentiferous  Lead — Cupellation— The  Manufacture  of  Lead  Pipes  and 
Sheets — Protoxide  of  Lead — Litharge  and  Massicot — Red  Lead  or  Minium — Lead  Poisoning 
— Lead  Substitutes — Zinc  and  its  Compounds — Pumice  Stone — Drying  Oils  and  Siccatives 
— Oil  of  Turpentine  Resin — Classification  of  Mineral  Pigments — Analysis  of  Raw  and  Finished 
Products — Tables — Index. 


NOTES  ON  LEAD  ORES  :  Their  Distribution  and  Properties. 
By  Jas.  Fairie,  F.G.S.  Crown  8vo.  64  pages.  Price  2s.  6d.  net. 
(Post  free,  2s.  9d.  home  ;  3s.  abroad.) 

(White  Lead  and  Zinc  White  Paints,  see  p.  4.) 


Industrial  Hygiene. 

THE  RISKS  AND  DANGERS  TO  HEALTH  OF  VARI- 
OUS OCCUPATIONS  AND  THEIR  PREVENTION. 

By  Leonard  A.  Parry,  M.D.,  B.Sc.  (Lond.).  196  pp.  Demy  8vo. 
Price  7s.  6d.  net.    (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

Contents. 

Occupations  which  are  Accompanied  by  the  Generation  and  Scattering  of  Abnormal 
Quantities  of  Dust— Trades  in  which  there  is  Danger  of  Metallic  Poisoning— Certain  Chemi- 
cal Trades — Some  Miscellaneous  Occupations — Trades  in  which  Various  Poisonous  Vapours 
are  Inhaled— General  Hygienic  Considerations — Index. 
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Industrial  Uses  of  Air,  Steam  and 

Water. 

DRYING  BY  MEANS  OF  AIR  AND  STEAM.  Explana- 
tions, Formulae,  and  Tables  for  Use  in  Practice.  Translated  from  the 
German  of  E.  Hausbrand.  Two  folding  Diagrams  and  Thirteen  Tables. 
Crown  8vo.  72  pp.  Price  5s.  net.  (Post  free,  5s.  3d.  home;  5s.  6d. 
abroad.) 

Contents. 

British  and  Metric  Systems  Compared — Centigrade  and  Fahr.  Thermometers — Estimation 
of  the  Maximum  Weight  of  Saturated  Aqueous  Vapour  which  can  be  contained  in  1  kilo, 
of  Air  at  Different  Pressure  and  Temperatures — Calculation  of  the  Necessary  Weight  and 
Volume  of  Air,  and  of  the  Least  Expenditure  of  Heat,  pei  Drying  Apparatus  with  Heated 
Air,  at  the  Atmospheric  Pressure:  A,  With  the  Assumption  that  the  Air  is  Completely  Satur- 
ated with  Vapour  both  before  Entry  and  after  Exit  from  the  Apparatus — B,  When  the 
Atmospheric  Air  is  Completely  Saturated  before  entry,  but  at  its  exit  is  only  |,  |or  \  Saturated 
— C,  When  the  Atmospheric  Air  is  not  Saturated  with  Moisture  before  Entering  the  Drying 
Apparatus — Drying  Apparatus,  in  which,  in  the  Drying  Chamber,  a  Pressure  is  Artificially 
Created,  Higher  or  Lower  than  that  of  the  Atmosphere — Drying  by  Means  of  Superheated 
Steam,  without  Air— Heating  Surface,  Velocity  of  the  Air  Current,  Dimensions  of  the  Drying 
Room,  Surface  of  the  Drying  Material,  Losses  of  Heat — Index. 

(See  also  "  Evaporating,  Condensing  and  Cooling  Apparatus ,"  p.  26.) 


PURE  AIR,  OZONE  AND  WATER.  A  Practical  Treatise 
of  their  Utilisation  and  Value  in  Oil,  Grease,  Soap,  Paint,  Glue  and 
other  Industries.  By  W.  B.  Cowell.  Twelve  Illustrations.  Crown 
8vo.    85  pp.    Price  5s.  net.    (Post  free,  5s.  3d.  home ;  5s.  6d.  abroad.) 

Contents. 

Atmospheric  Air ;  Lifting  of  Liquids ;  Suction  Process ;  Preparing  Blown  Oils;  Preparing 
Siccative  Drying  Oils — Compressed  Air:  Whitewash — Liquid  Air;  Retrocession — Purification 
of  Water;  Water  Hardness — Fleshings  and  Bones — Ozonised  Air  in  the  Bleaching  and  De- 
odorising of  Fats,  Glues,  etc. ;  Bleaching  Textile  Fibres— Appendix  :  Air  and  Gases;  Pressure 
of  Air  at  Various  Temperatures ;  Fuel ;  Table  of  Combustibles ;  Saving  of  Fuel  by  Heating 
Feed  Water;  Table  of  Solubilities  of  Scale  Making  Minerals;  British  Thermal  Units  Tables ; 
Volume  of  the  Flow  of  Steam  into  the  Atmosphere  ;  Temperature  of  Steam — Index. 


THE  INDUSTRIAL  USES  OF  WATER.  COMPOSI- 
TION —  EFFECTS — TROUBLES  —  REMEDIES— RE- 
SIDUARY WATERS— PURIFICATION— ANALYSIS. 

By  H.  de  la  Coux.  Royal  8vo.  Translated  from  the  French  and 
Revised  by  Arthur  Morris.  364  pp.  135  Illustrations.  Price  10s.  6d. 
net.    (Post  free,  lis.  home;  lis.  6d.  abroad.) 

Contents, 

Chemical  Action  of  W'ater  in  Nature  and  in  Industrial  Use — Composition  of  Waters- 
Solubility  of  Certain  Salts  in  Water  Considered  from  the  Industrial  Point  of  View — Effects  on 
the  Boiling  of  Water — Effects  of  Water  in  the  Industries — Difficulties  with  Water—Feed 
Water  for  Boilers — Water  in  Dyeworks,  Print  Works,  and  Bleach  Works — Water  in  the 
Textile  Industries  and  in  Conditioning — Water  in  Soap  Works — Water  in  Laundries  and 
Washhouses — Water  in  Tanning— Water  in  Preparing  Tannin  and  Dyewood  Extracts — Water 
in  Papermaking— Water  in  Photography— Water  in  Sugar  Refining— Water  in  Making  Ices 
and  Beverages — Water  in  Cider  Making— Water  in  Brewing — Waterin  Distilling— Preliminary 
Treatment  and  Apparatus — Substances  Used  for  Preliminary  Chemical  Purification — Com- 
mercial Specialities  and  their  Employment— Precipitation  of  Matters  in  Suspension  in  Water 
—Apparatus  for  the  Preliminary  Chemical  Purification  of  Water— Industrial  Filters — Indus- 
trial Sterilisation  of  Water— Residuary  Waters  and  their  Purification — Soil  Filtration — 
Purification  by  Chemical  Processes — Analyses — Index. 


(See  Books  on  Smoke  Prevention.  Engineering  and  Metallurgy,  p.  26,  ete,) 
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X  Rays. 

PRACTICAL  X  RAY  WORK.  By  Frank  T.  Addyman, 
B.Sc.  (Lond.),  F.I.C.,  Member  of  the  Roentgen  Society  of  London; 
Radiographer  to  St.  George's  Hospital ;  Demonstrator  of  Physics  and 
Chemistry,  and  Teacher  of  Radiography  in  St.  George's  Hospital 
Medical  School.  Demy  8vo.  Twelve  Plates  from  Photographs  of  X  Ray 
Work.  Fifty-two  Illustrations.  200  pp.  Price  10s.  6d.  net.  (Post  free, 
10s.  lOd.  home;  lis.  3d.  abroad.) 

Contents. 

Historical — Work  leading  up  to  the  Discovery  of  the  X  Rays — The  Discovery — Appara= 
tus  and  its  Management — Electrical  Terms — Sources  of  Electricity — Induction  Coils — 
Electrostatic  Machines — Tubes — Air  Pumps — Tube  Holders  and  Stereoscopic  Apparatus — 
Fluorescent  Screens — Practical  X  Ray  Work — Installations — Radioscopy — Radiography — 
X  Rays  in  Dentistry — X  Rays  in  Chemistry — X  Rays  in  War — Index. 

List  of  Plates. 

Frontispiece — Congenital  Dislocation  of  Hip-Joint. — I.,  Needle  in  Finger. — II.,  Needle  in 
Foot— III.,  Revolver  Bullet  in  Calf  and  Leg.— IV.,  A  Method  of  Localisation.— V.,  Stellate 
Fracture  of  Patella  showing  shadow  of  "Strapping". — VI.,  Sarcoma. — VII.,  Six-weeks-old 
Injury  to  Elbow  showing  new  Growth  of  Bone. — VIII.,  Old  Fracture  of  Tibia  and  Fibula 
badly  set. — IX.,  Heart  Shadow. — X.,  Fractured  Femur  showing  Grain  of  Splint. — XI.,  Bar- 
ren's Method  of  Localisation. 

India** Rubber  and  Gutta  Percha. 

INDIA-RUBBER  AND  GUTTA  PERCHA.  Translated 
from  the  French  of  T.  Seeligmann,  G.  Lamy  Torvilhon  and  H. 
Falconnet  by  John  Geddes  McIntosh.    Royal  8vo. 

[Out  of  print.    Second  Edition  in  preparation. 

Contents. 

India- Rubber — Botanical  Origin — Climatology — Soil — Rational  Culture  and  Acclimation 
of  the  Different  Species  of  India-Rubber  Plants — Methods  of  Obtaining  the  Latex — Methods 
of  Preparing  Raw  or  Crude  India-Rubber — Classification  of  the  Commercial  Species  of 
Raw  Rubber — Physical  and  Chemical  Properties  of  the  Latex  and  of  India-Rubber — 
Mechanical  Transformation  of  Natural  Caoutchouc  into  Washed  or  Normal  Caoutchouc 
(Purification)  and  Normal  Rubber  into  Masticated  Rubber — Softening,  Cutting,  Washing, 
Drying — Preliminary  Observations — Vulcanisation  of  Normal  Rubber — Chemical  and  Physical 
Properties  of  Vulcanised  Rubber — General  Considerations — Hardened  Rubber  or  Ebonite- 
Considerations  on  Mineralisation  and  other  Mixtures — Coloration  and  Dyeing — Analysis 
of  Natural  or  Normal  Rubber  and  Vulcanised  Rubber — Rubber  Substitutes — Imitation  Rubber. 

Gutta  Percha — Botanical  Origin — Climatology — Soil— Rational  Culture — Methods  of 
Collection — Classification  of  the  Different  Species  of  Commercial  Gutta  Percha — Physical 
and  Chemical  Properties — Mechanical  Transformation — Methods  of  Analysing — Gutta  Percha 
Substitutes — Index. 

Leather  Trades. 

PRACTICAL  TREATISE  ON  THE  LEATHER  IN- 
DUSTRY. By  A.  M.  Villon.  Translated  by  Frank  T. 
Addyman,  B.Sc.  (Lond.),  F.I.C.,  F.C.S. ;  and  Corrected  by  an  Emi- 
nent Member  of  the  Trade.  500  pp.,  royal  8vo.  123  Illustrations. 
Price  21s.  net.  (Post  free,  21s.  6d.  home  ;  22s.  6d.  abroad.) 
Contents. 

Preface — Translator's  Preface — List  of  Illustrations. 

Part  I.,  Materials  used  in  Tanning — Skins:  Skin  and  its  Structure;  Skins  used  in 
Tanning;  Various  Skins  and  their  Uses — Tannin  and  Tanning  Substances:  Tannin;  Barks 
(Oak) ;  Barks  other  than  Oak ;  Tanning  Woods ;  Tannin-bearing  Leaves ;  Excrescences ; 
Tan-bearing  Fruits;  Tan-bearing  Roots  and  Bulbs;  Tanning  Juices;  Tanning  Substances 
used  in  Various  Countries ;  Tannin  Extracts ;   Estimation  of  Tannin  and  Tannin  Principles. 

Part  II.,  Tanning — The  Installation  of  a  Tannery:  Tan  Furnaces;  Chimneys,  Boilers, 
etc.;  Steam  Engines — Grinding  and  Trituration  of  Tanning  Substances:  Cutting  up  Bark; 
Grinding  Bark;  The  Grinding  of  Tan  Woods;  Powdering  Fruit,  Galls  and  Grains;  Notes  on 
the  Grinding  of  Bark — Manufacture  of  Sole  Leather:  Soaking;  Sweating  and  Unhairing; 
Plumping  and  Colouring;  Handling;  Tanning;  Tanning  Elephants'  Hides;  Drying; 
Striking  or  Pinning — Manufacture  of  Dressing  Leather:  Soaking;  Depilation ;  New  Pro- 
cesses for  the  Depilation  of  Skins;  Tanning;  Cow  Hides;  Horse  Hides;  Goat  Skins;  Manu- 
facture of  Split  Hides — On  Various  Methods  of  Tanning :  Mechanical  Methods;  Physical 
Methods;  Chemical  Methods;  Tanning  with  Extracts — Quantity  and  Quality;  Quantity; 
Net  Cost ;  Quality  of  Leather — Various  Manipulations  of  Tanned  Leather:  Second  Tanning  ; 
Grease  Stains;  Bleaching  Leather;  Waterproofing  Leather;  Weighting  Tanned  Leather; 
Preservation  of  Leather — Tanning  Various  Skins. 
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Part  III.,  Currying  —  Waxed  Calf:  Preparation;  Shaving;  Stretching  or  Slicking; 
Oiling  the  Grain ;  Oiling  the  Flesh  Side;  Whitening  and  Graining;  Waxing;  Finishing;  Dry 
Finishing;  Finishing  in  Colour;  Cost — White  Calf:  Finishing  in  White — Cow  Hide  for 
Upper  Leathers:  Black  Cow  Hide;  White  Cow  Hide;  Coloured  Cow  Hide— Smooth  Cow 
Hide — Black  Leather — Miscellaneous  Hides:  Horse;  Goat;  Waxed  Goat  Skin;  Matt  Goat 
Skin — Russia  Leather :  Russia  Leather ;  Artificial  Russia  Leather. 

Part  IV.,  Enamelled.  Hungary  and  Chamoy  Leather,  Morocco,  Parchment,  Furs 
and  Artificial  Leather — Enamelled  Leather :  Varnish  Manufacture ;  Application  of  the 
Enamel;  Enamelling  in  Colour — Hungary  Leather:  Preliminary;  Wet  Work  or  Prepara- 
tion; Aluming ;  Dressing  or  Loft  Work;  Tallowing;  Hungary  Leather  from  Various  Hides 
— Tawing  :  Preparatory  Operations ;  Dressing  ;  Dyeing  Tawed  Skins ;  Rugs — Chamoy  Leather 
— Morocco :  Preliminary  Operations ,  Morocco  Tanning ;  Mordants  used  in  Morocco  Manu- 
facture; Natural  Colours  used  in  Morocco  Dyeing;  Artificial  Colours;  Different  Methods 
of  Dyeing;  Dyeing  with  Natural  Colours;  Dyeing  with  Aniline  Colours;  Dyeing  with 
Metallic  Salts;  Leather  Printing  ;  Finishing  Morocco  ;  Shagreen  ;  Bronzed  Leather — Gilding 
and  Silvering:  Gilding;  Silvering;  Nickel  and  Cobalt — Parchment — Furs  and  Furriery: 
Preliminary  Remarks;  Indigenous  Furs;  Foreign  Furs  from  Hot  Countries;  Foreign  Furs 
from  Cold  Countries ;  Furs  from  Birds'  Skins ;  Preparation  of  Furs ;  Dressing ;  Colouring  ; 
Preparation  of  Birds'  Skins;  Preservation  of  Furs — Artificial  Leather:  Leather  made  from 
Scraps;  Compressed  Leather;  American  Cloth ;  Papier  Mache ;  Linoleum ;  Artificial  Leather. 

Part  V.,  Leather  Testing  and  the  Theory  of  Tanning— Testing  and  Analysis  of  Leather  : 
Physical  Testing  of  Tanned  Leather;  Chemical  Analysis — The  Theory  of  Tanning  and  the 
other  Operations  of  the  Leather  and  Skin  Industry :  Theory  of  Soaking ;  Theory  of  Un- 
hairing;  Theory  of  Swelling;  Theory  of  Handling;  Theory  of  Tanning;  Theory  of  the 
Action  of  Tannin  on  the  Skin;  Theory  of  Hungary  Leather  Making;  Theory  of  Tawing; 
Theory  of  Chamoy  Leather  Making ;  Theory  of  Mineral  Tanning. 

Part  VI.,  Uses  of  Leather — Machine  Belts:  Manufacture  of  Belting;  Leather  Chain 
Belts ;  Various  Belts ;  Use  of  Belts — Boot  and  Shoe-making :  Boots  and  Shoes ;  Laces — 
Saddlery:  Composition  of  a  Saddle;  Construction  of  a  Saddle — Harness:  The  Pack  Saddle; 
Harness — Military  Equipment — Glove  Making — Carriage  Building — Mechanical  Uses. 

Appendix,  The  World's  Commerce  in  Leather — Europe;  America;  Asia;  Africa; 
Australasia — Index. 

THE  LEATHER  WORKER'S  MANUAL.  Being  a  Com- 
pendium of  Practical  Recipes  and  Working  Formulae  for  Curriers, 
Bootmakers,  Leather  Dressers,  Blacking  Manufacturers,  Saddlers, 
Fancy  Leather  Workers.  By  H.  C.  Standage.  Demy  8vo.  165  pp. 
Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 
Contents. 

Blackings,  Polishes,  Glosses,  Dressings,  Renovators,  etc.,  for  Boot  and  Shoe  Leather — 
Harness  Blackings,  Dressings,  Greases,  Compositions,  Soaps,  and  Boot-top  Powders  and 
Liquids,  etc.,  etc. — Leather  Grinders'  Sundries — Currier's  Seasonings,  Blacking  Compounds, 
Dressings,  Finishes,  Glosses,  etc. — Dyes  and  Stains  for  Leather — Miscellaneous  Information 
— Chrome  Tannage — Index. 

Books  on  Pottery,  Bricks, 
Tiles,  Glass,  etc. 

THE  MANUAL  OF  PRACTICAL  POTTING.  Compiled 

by  Experts,  and  Edited  by  Chas.  F.  Binns.  Third  Edition,  Revised 
and  Enlarged.  200  pp.  Demy  8vo.  Price  17s.  6d.  net.  (Post  free, 
17s.  lOd.  home;  18s.  3d.  abroad.) 

Contents- 
Introduction.  The  Rise  and  Progress  of  the  Potter's  Art — Bodies.  China  and  Porcelain 
Bodies,  Parian  Bodies,  Semi-porcelain  and  Vitreous  Bodies,  Mortar  Bodies,  Earthenwares 
Granite  and  C.C.  Bodies,  Miscellaneous  Bodies,  Sagger  and  Crucible  Clays,  Coloured 
Bodies,  Jasper  Bodies,  Coloured  Bodies  for  Mosaic  Painting,  Encaustic  Tile  Bodies,  Body 
Stains,  Coloured  Dips — Glazes.  China  Glazes,  Ironstone  Glazes,  Earthenware  Glazes, 
Glazes  without  Lead,  Miscellaneous  Glazes,  Coloured  Glazes,  Majolica  Colours — Gold  and 
Gold  Colours.  Gold,  Purple  of  Cassius,  Marone  and  Ruby,  Enamel  Coloured  Bases, 
Enamel  Colour  Fluxes,  Enamel  Colours,  Mixed  Enamel  Colours,  Antique  and  Vellum 
Enamel  Colours,  Underglaze  Colours,  Underglaze  Colour  Fluxes,  Mixed  Underglaze  Colours, 
Flow  Powders,  Oils  and  Varnishes — Means  and  Methods.  Reclamation  of  Waste  Gold, 
The  Use  of  Cobalt,  Notes  on  Enamel  Colours,  Liquid  or  Bright  Gold — Classification  and 
Analysis.  Classification  of  Clay  Ware,  Lord  Playfair's  Analysis  of  Clays,  The  Markets  of 
the  World,  Time  and  Scale  ot  Firing,  Weights  of  Potter's  Material,  Decorated  Goods 
Count — Comparative  Loss  of  Weight  of  Clays — Ground  Felspar  Calculations — The  Conver- 
sion of  Slop  Body  Recipes  into  Dry  Weight — The  Cost  of  Prepared  Earthenware  Clay — 
Forms  and  Tables.  Articles  of  Apprenticeship,  Manufacturer's  Guide  to  Stocktaking, 
Table  of  Relative  Values  of  Potter's  Materials,  Hourly  Wages  Table,  Workman's  Settling 
Table,  Comparative  Guide  for  Earthenware  and  China  Manufacturers  in  the  use  of  Slop  Flint 
and  Slop  Stone,  Foreign  Terms  applied  to  Earthenware  and  China  Goods,  Table  for  the 
Conversion  of  Metrical  Weights  and  Measures  on  the  Continent  and  South  America — Index. 
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CERAMIC  TECHNOLOGY :  Being  some  Aspects  of  Tech- 
nical Science  as  Applied  to  Pottery  Manufacture.  Edited  by  Charles 
F.  Binns.  100  pp.  Demy  8vo.  Price  12s.  6d.  net.  (Post  free, 
12s.  lOd.  home;   13s.  abroad.) 

Contents. 

Preface — The  Chemistry  of  Pottery  —  Analysis  and  Synthesis  —  Clays  and  their  Com- 
ponents—  The  Biscuit  Oven  —  Pyrometry  —  Glazes  and  their  Composition  —  Colours  and 
Colour-making — Index. 

A  TREATISE  ON  THE  CERAMIC  INDUSTRIES.  A 

Complete  Manual  for  Pottery,  Tile  and  Brick  Works.  By  Emile 
Bourry.  Translated  from  the  French  by  Wilton  P.  Rix,  Examiner 
in  Pottery  and  Porcelain  to  the  City  and  Guilds  of  London  Technical 
Institute,  Pottery  Instructor  to  the  Hanley  School  Board.  Royal 
8vo.  760  pp.  323  Illustrations.  Price  21s.  net.  (Post  free,  22s.  home  ; 
24s.  abroad.) 

Contents- 
Part  I.,  General  Pottery  Methods.  Definition  and  History.  Definitions  and  Classifi- 
cation of  Ceramic  Products — Historic  Summary  of  the  Ceramic  Art — Raw  Materials  of 
Bodies.  Clays:  Pure  Clay  and  Natural  Clays — Various  Raw  Materials :  Analogous  to  Clay — 
Agglomerative  and  Agglutinative — Opening — Fusible — Refractory — Trials  of  Raw  Materials 
— Plastic  Bodies.  Properties  and  Composition — Preparation  of  Raw  Materials:  Disaggrega- 
tion— Purification — Preparation  of  Bodies  :  By  Plastic  Method— By  Dry  Method — By  Liquid 
Method — Formation.  Processes  of  Formation:  Throwing — Expression — Moulding  by  Hand 
on  the  Jolley,  by  Compression,  by  Slip  Casting — Slapping — Slipping — Drying.  Drying  of 
Bodies — Processes  of  Drying  :  By  Evaporation — By  Aeration — By  Heating — By  Ventilation 
— By  Absorption  —  Glazes.  Composition  and  Properties — Raw  Materials  —  Manufacture 
and  Application — Firing.  Properties  of  the  Bodies  and  Glazes  during  Firing — Description 
of  the  Kilns — Working  of  the  Kilns  —  Decoration.  Colouring  Materials  —  Processes  of 
Decoration. 

Part  II.,  Special  Pottery  Methods.  Terra  Cottas.  Classification:  Plain  Ordinary, 
Hollow,  Ornamental,  Vitrified,  and  Light  Bricks — Ordinary  and  Black  Tiles— Paving  Tiles — 
Pipes — Architectural  Terra  Cottas — Vases,  Statues  and  Decorative  Objects— Common  Pottery 
— Pottery  for  Water  and  Filters — Tobacco  Pipes — Lustre  Ware — Properties  and  Tests  for 
Terra  Cottas  —  Fireclay  Goods.  Classification :  Argillaceous,  Aluminous,  Carboniferous, 
Silicious  and  Basic  Fireclay  Goods — Fireclay  Mortar  (Pug) — Tests  for  Fireclay  Goods — 
Faiences.  Varnished  Faiences — Enamelled  Faiences — Silicious  Faiences — Pipeclay  Faiences 
— Pebble  Work — Feldspathic  Faiences — Composition,  Processes  of  Manufacture  and  General 
Arrangements  of  Faience  Potteries — Stoneware.  Stoneware  Properly  So-called:  Paving 
Tiles — Pipes — Sanitary  Ware — Stoneware  for  Food  Purposes  and  Chemical  Productions — 
Architectural  Stoneware — Vases,  Statues  and  other  Decorative  Objects — Fine  Stoneware 
— Porcelain.  Hard  Porcelain  for  Table  Ware  and  Decoration,  for  the  Fire,  for  Electrical 
Conduits,  for  Mechanical  Purposes;  Architectural  Porcelain,  and  Dull  or  Biscuit  Porcelain — 
Soft  Phosphated  or  English  Porcelain — Soft  Vitreous  Porcelain,  French  and  New  Sevres — 
Argillaceous  Soft  or  Seger's  Porcelain — Dull  Soft  or  Parian  Porcelain — Dull  Feldspathic 
Soft  Porcelain — Index. 

POTTERY  DECORATING.     A  Description  of  all  the  Pro- 
cesses for  Decorating  Pottery  and  Porcelain.      By  R.  Hainbach. 
Translated  from  the  German.     Crown  8vo.     250  pp.  Twenty-two 
Illustrations.    Price  7s.  6d.  net.    (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 
Contents. 

Glazes  and  fingobes. — Glazes  and  Their  Composition— Glaze  Materials — The  Prepara- 
tion of  Glazes— Coloured  Glazes — Engobes  and  Glazes  for  same— Porcelain  Glazes.  Ceramic 
Colours. — Preparation  of  Pure  Colours — Underglaze  Colours — Applying  the  Colours  on 
Earthenware— Glost  Fire  Colours — Muffle  Colours— Decorating  Porcelain  with  Metals — 
Decorating  Porcelain  by  Electroplating — Lustre  Decorating  on  Porcelain— Firing  Muffle 
Colours — Imitation  of  Paintings  on  Porcelain — Index. 

ARCHITECTURAL  POTTERY.  Bricks,  Tiles,  Pipes,  Ena- 
melled Terra-cottas,  Ordinary  and  Incrusted  Quarries,  Stoneware 
Mosaics,  Faiences  and  Architectural  Stoneware.  By  Leon  Lefevre. 
Translated  from  the  French  by  K.  H.  Bird,  M.A.,  and  W.  Moore 
Binns.  With  Five  Plates.  950  Illustrations  in  the  Text,  and  numerous 
estimates.  500  pp.,  royal  8vo.  Price  15s.  net.  (Post  free,  15s.  6d. 
home  ;  16s.  6d.  abroad.) 

Contents. 

Part  I.  Plain  Undecorated  Pottery.— Clays,  Bricks,  Tiles,  Pipes,  Chimney  Flues, 
Terra=cotta. 

Part  II.  Made=up  or  Decorated  Pottery. 
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THE  ART  OP  RIVETING  GLASS,  CHINA  AND 
EARTHENWARE.  By  J.  Howarth.  Second  Edition. 
Paper  Cover.    Price  Is.  net.    (By  post,  home  or  abroad,  Is.  Id.) 

NOTES  ON  POTTERY  CLAYS.  The  Distribution,  Pro- 
perties, Uses  and  Analyses  of  Ball  Clays,  China  Clays  and  China 
Stone.  By  Jas.  Fairie,  F.G.S.  132  pp.  Crown  8vo.  Price  3s.  6d. 
net.    (Post  free,  3s.  9d.  home  ;  3s.  lOd.  abroad.) 

A  Reissue  of 

THE  HISTORY  OP  THE  STAFFORDSHIRE  POTTER- 
IES ;  AND  THE  RISE  AND  PROGRESS  OF  THE 
MANUFACTURE  OF  POTTERY  AND  PORCELAIN. 

With  References  to  Genuine  Specimens,  and  Notices  of  Eminent  Pot- 
ters.    By  Simeon  Shaw.     (Originally  Published  in  1829.)     265  pp. 
Demy  8vo.   Price  7s.  6d.  net.    (Post  free,  7s.  lOd.  home  ;  8s.  3d.  abroad.) 
Contents. 

Introductory  Chapter  showing  the  position  of  the  Pottery  Trade  at  the  present  time 
(1899)— Preliminary  Remarks— The  Potteries,  comprising  Tunstall,  Brownhills,  Green- 
field and  New  Field,  Golden  Hill,  Latebrook,  Green  Lane,  Burslem,  Longport  and  Dale  Hall, 
Hot  Lane  and  Cobridge,  Hanley  and  Shelton,  Etruria,  Stoke,  Penkhull,  Fenton,  Lane  Delph, 
Foley,  Lane  End — On  the  Origin  of  the  Art,  and  its  Practice  among  the  early  Nations — 
Manufacture  of  Pottery,  prior  to  1700 — The  Introduction  of  Red  Porcelain  by  Messrs. 
Elers,  of  Bradwell,  1690 — Progress  of  the  Manufacture  from  1700  to  Mr.  Wedgwood's 
commencement  in  1760 — Introduction  of  Fluid  Glaze — Extension  of  the  Manufacture  of 
Cream  Colour — Mr.  Wedgwood's  Queen's  Ware — Jasper,  and  Appointment  of  Potter  to  Her 
Majesty — Black  Printing — Introduction  of  Porcelain.  Mr.  W.  Littler's  Porcelain — Mr. 
Cookworthy's  Discovery  of  Kaolin  and  Petuntse,  and  Patent — Sold  to  Mr.  Champion — re- 
sold to  the  New  Hall  Com. — Extension  of  Term — Blue  Printed  Pottery.  Mr.  Turner,  Mr. 
Spode  (1),  Mr.  Baddeley,  Mr.  Spode  (2),  Messrs.  Turner,  Mr.  Wood,  Mr.  Wilson,  Mr.  Minton— 
Great  Change  in  Patterns  of  Blue  Printed — Introduction  of  Lustre  Pottery.  Improve- 
ments in  Pottery  and  Porcelain  subsequent  to  1800. 

A  Reissue  of 

THE  CHEMISTRY  OP  THE  SEVERAL  NATURAL 
AND  ARTIFICIAL  HETEROGENEOUS  COM- 
POUNDS USED  IN  MANUFACTURING  POR- 
CELAIN, GLASS  AND  POTTERY.  By  Simeon  Shaw. 
(Originally  published  in  1837.)  750  pp.  Royal  8vo.  Price  14s.  net.  (Post 
free,  15s.  home;  17s.  abroad.) 

Glassware,  Glass  Staining  and 
Painting. 

RECIPES  FOR  FLINT  GLASS  MAKING.    By  a  British 

Glass  Master  and  Mixer.  Sixty  Recipes.  Being  Leaves  from  the 
Mixing  Book  of  several  experts  in  the  Flint  Glass  Trade,  containing 
up-to-date  recipes  and  valuable  information  as  to  Crystal,  Demi-crystai 
and  Coloured  Glass  in  its  many  varieties.  It  contains  the  recipes  for 
cheap  metal  suited  to  pressing,  blowing,  etc.,  as  well  as  the  most  costly 
crystal  and  ruby.  Second  Edition.  Crown  8vo.  Price  10s.  6d.  net. 
(Post  free,  10s.  9d.  home;  10s.  lOd.  abroad.) 

Contents. 

Ruby — Ruby  from  Copper — Flint  for  using  with  the  Ruby  for  Coating — A  German  Metal — 
ornelian,  or  Alabaster — Sapphire  Blue — Crysophis — Opal — Turquoise  Blue — Gold  Colour — 
Dark  Green — Green  (common) — Green  for  Malachite — Blue  for  Malachite — Black  for  Mela- 
chite — Black — Common  Canary  Batch — Canary — White  Opaque  Glass — Sealing-wax  Red — 
Flint — Flint  Glass  (Crystal  and  Demi) — Achromatic  Glass — Paste  Glass — White  Enamel- 
Firestone— Dead  White  (for  moons) — White  Agate — Canary — Canary  Enamel — Index. 
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A  TREATISE  ON  THE  ART  OF  GLASS  PAINTING. 

Prefaced  with  a  Review  of  Ancient  Glass.    By  Ernest  R.  Suffling. 
With  One  Coloured  Plate  and  Thirty-seven  Illustrations.    Demy  8vo. 
140  pp.    Price  7s.  6d.  net.    (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 
Contents. 

A  Short  History  of  Stained  Glass — Designing  Scale  Drawings — Cartoons  and  the  Cut  Line 
— Various  Kinds  of  Glass  Cutting  for  Windows — The  Colours  and  Brushes  used  in  Glass 
Painting — Painting  on  Glass,  Dispersed  Patterns — Diapered  Patterns — Aciding — Firing — 
Fret  Lead  Glazing — Index. 

PAINTING  ON  GLASS  AND  PORCELAIN  AND 
ENAMEL  PAINTING.  A  Complete  Introduction  to  the 
Preparation  of  all  the  Colours  and  Fluxes  used  for  Painting  on  Porce- 
lain, Enamel,  Faience  and  Stoneware,  the  Coloured  Pastes  and  Col- 
oured Glasses,  together  with  a  Minute  Description  of  the  Firing  of 
Colours  and  Enamels.  By  Felix  Hermann,  Technical  Chemist.  With 
Eighteen  Illustrations.  300  pp.  Translated  from  the  German  second 
and  enlarged  Edition.  Price  10s.  6d.  net.  (Post  free,  10s.  lOd.  home  ; 
lis.  abroad.) 

Paper  Making,  Paper  Dyeing, 
and  Testing. 

THE  DYEING  OP  PAPER  PULP.  A  Practical  Treatise  for 
the  use  of  Papermakers,  Paperstainers,  Students  and  others.  By 
Julius  Erfurt,  Manager  of  a  Paper  Mill.  Translated  into  English 
and  Edited  with  Additions  by  Julius  Hubner,  F.C.S.,  Lecturer  on 
Papermaking  at  the  Manchester  Municipal  Technical  School.  With 
Illustrations  and  157  patterns  of  paper  dyed  in  the  pulp.  Royal 
8vo,  180  pp.  Price  15s.  net.  (Post  free,  15s.  6d.  home  ;  16s.  6d.  abroad.) 
Contents. 

Behaviour  of  the  Paper  Fibres  during-  the  Process  of  Dyeing,  Theory  of  the 
Mordant— Colour  Fixing-  Mediums  (Mordants)— Influence  of  the  Quality  of  the  Water 
Used— Inorganic  Colours— Organic  Colours— Practical  Application  of  the  Coal  Tar 
Colours  according  to  their  Properties  and  their  Behaviour  towards  the  Different 
Paper  Fibres— Dyed  Patterns  on  Various  Pulp  Mixtures— Dyeing  to  Shade— Index. 

THE  PAPER  MILL  CHEMIST.  By  Henry  P.  Stevens, 
M.A.,  Ph.D.,  F.I.C.  Royal  12mo.  60  Illustrations.  300  pp.  Price 
7s.  6d.  net.     (Post  free,  7s.  9d.  home  ;  7s.  lOd.  abroad.) 

Contents. 

Introduction. — Dealing  with  the  Apparatus  required  in  Chemical  Work  and  General 
Chemical  Manipulation,  introducing  the  subject  of  Qualitative  and  Quantitative  Analysis. 
Fuels. — Analysis  of  Coal,  Coke  and  other  Fuels — Sampling  and  Testing  for  Moisture,  Ash, 
Calorific  Value,  etc. — Comparative  Heating  Value  of  different  Fuels  and  Relative  Efficiency. 
Water. — Analysis  for  Steam  Raising  and  for  Paper  Making  Purposes  generally — Water 
Softening  and  Purification — A  List  of  the  more  important  Water  Softening  Plant,  giving 
Power  required,  Weight,  Space  Occupied,  Out-put  and  Approximate  Cost.  Raw  Materials 
and  Detection  of  Adulterants — Analysis  and  Valuation  of  the  more  important  Chemicals 
used  in  Paper  Making,  including  Lime,  Caustic  Soda,  Sodium  Carbonate,  Mineral  Acids, 
Bleach  Antichlor,  Alum,  Rosin  and  Rosin  Size,  Glue  Gelatin  and  Casein,  Starch,  China  Clay, 
Blanc  Fixe,  Satin  White  and  other  Loading  Materials,  Mineral  Colours  and  Aniline  Dyes. 
Manufacturing  Operations.— Rags  and  the  Chemical  Control  of  Rag  Boiling — Esparto 
Boiling — Wood  B  illing — Testing  Spent  Liquors  and  Recovered  Ash — Experimental  Tests 
with  Raw  Fibrous  Materials— Boiling  in  Autoclaves— Bleaching  and  making  up  Hand  Sheets 
— Examination  of  Sulphite  Liquors — Estimation  of  Moisture  in  Pulp  and  Half-stuff — Recom 
mendations  of  the  British  Wood  Pulp  Association.  Finished  Products. — Paper  Testing, 
including  Physical,  Chemical  and  Microscopical  Tests,  Area,  Weight,  Thickness,  Apparent 
Specific  Gravity,  Bulk  or  Air  Space.  Determination  of  Machine  Direction,  Thickness, 
Strength,  Stretch,  Resistance  to  Crumpling  and  Friction,  Transparency,  Absorbency  and 
other  qualities  of  Blotting  Papers — Determination  of  the  Permeability  of  Filtering  Papers — 
Detection  and  Estimation  of  Animal  and  Vegetable  Size  in  Paper — Sizing  Qualities  of 
Paper — Fibrous  Constituents — Microscopical  Examination  of  Fibres — The  Effect  of  Beating 
on  Fibres — Staining  Fibres — Mineral  Matter — Ash — Qualitative  and  Quantitative  Examina- 
tion o?  Mineral  Matter — Examination  of  Coated  Papers  and  Colouring  Matters  in  Paper. 
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Tables. — English  and  Metrical  Weights  and  Measures  with  Equivalents — Conversion  of 
Grams  to  Grains  and  vice  versa — Equivalent  Costs  per  lb.,  cwt.,and  ton — Decimal  Equivalents 
of  lbs.,  qrs.,  and  cwts. — Thermometric  and  Barometric  Scales — Atomic  Weights  and  Molecular 
Weights — Factors  for  Calculating  the  Percentage  of  Substance  Sought  from  the  Weight  of 
Substance  Found — Table  of  Solubilities  of  Substances  Treated  of  in  Paper  Making — SpeciHc 
Gravity  Tables  of  such  substances  as  are  used  in  Paper  Making,  including  Sulphuric  Acid, 
Hydrochloric  Acid,  Bleach,  Milk  of  Lime,  Caustic  Soda,  Carbonate  of  Soda,  etc.,  giving 
Percentage  Strength  with  Specific  Gravity  and  Degrees  Tw. — Hardness  Table  for  Soap 
Tests — Dew  Point — Wet  and  Dry  Bulb  Tables — Properties  of  Saturated  Steam,  giving 
Temperature,  Pressure  and  Volume — List  of  Different  Machines  used  in  the  Paper  Making 
Industry,  giving  Size,  Weight,  Space  Occupied,  Power  to  Drive,  Out-put  and  Approximate 
Cost — Calculation  of  Moisture  in  Pulp — Rag-Boiling  Tables,  giving  Percentages  of  Lime, 
Soda  and  Time  required — Loss  in  Weight  in  Rags  and  other  Raw  Materials  during  Boiling 
and  Bleaching — Conditions  of  Buying  and  Selling  as  laid  down  by  the  Paper  Makers'  Associa- 
tion— Table  of  Names  and  Sizes  of  Papers — Table  for  ascertaining  the  Weight  per  Ream  from 
the  Weight  per  Sheet — Calculations  of  Areas  and  Volumes — Logarithms — Blank  pages  for 
Notes. 

THE  TREATMENT  OF  PAPER  FOR  SPECIAL 
PURPOSES.  By  L.  E.  Andes.  Translated  from  the 
German.  Crown  8vo.  48  Illustrations.  250  pp.  Price  6s.  net.  (Post 
free,  6s.  4d.  home ;  6  .  6d.  abroad). 

Contents. 

I,,  Parchment  Paper,  Vegetable  Parchment. — The  Parchment  Paper  Machine- 
Opaque  Supple  Parchment  Paper — Thick  Parchment — Krugler's  Parchment  Paper  and  Parch- 
ment Slates — Double  and  Triple  Osmotic  Parchment — Utilising  Waste  Parchment  Paper— 
Parchmented  Linen  and  Cotton — Parchment  Millboard — Imitation  Horn  and  Ivory  from 
Parchment  Paper — Imitation  Parchment  Paper — Artificial  Parchment — Testing  the  Sulphuric 
Acid.  II.,  Papers  for  Transfer  Pictures.  III.,  Papers  for  Preservative  and  Packing- 
Purposes. — Butter  Paper — Wax  Paper — Paraffin  Paper — Wrapping  Paper  for  Silverware — 
Waterproof  Paper — Anticorrosive  Paper.  IV.,  Grained  Transfer  Papers.  V.,  Fireproof  and 
Antifalsification  Papers.  VI.,  Paper  Articles. — Vulcanised  Paper  Mache — Paper  Bottles — 
Plastic  Articles  of  Paper — Waterproof  Coverings  for  Walls  and  Ceilings — Paper  Wheels, 
Roofing  and  Boats — Pa  er  Barrels — Paper  Boxes — Paper  Horseshoes.  VII.,  Gummed  Paper. 
VIII.,  Hectograph  Papers.  IX.,  Insecticide  Papers. — Fly  Papers— Moth  Papers.  X., 
Chalk  and  Leather  Papers. — Glace  Chalk  Paper— Leather  Paper — Imitation  Leather. 
XL,  Luminous  Papers — Blue-Print  Papers — Blotting  Papers.  XII.,  Metal  Papers — Medi- 
cated Papers.  XIII.,  Marbled  Papers.  XIV.,  Tracing  and  Copying  Papers — Iridiscent  or 
Mother  of  Pearl  Papers.  XV.,  Photographic  Papers — Shellac  Paper — Fumigating  Papers — 
Test  Papers.  XVI.,  Papers  for  Cleaning  and  Polishing  Purposes — Glass  Paper— 
Pumic  Paper — Emery  Paper.  XVII.,  Lithographic  Transfer  Papers.  XIX.,  Sundry 
Special  Papers— Satin  Paper — Enamel  Paper — Cork  Paper — Split  Paper— Electric  Paper- 
Paper  Matches— Magic  Pictures — Laundry  Blue  Papers — Blue  Paper  for  Bleachers.  XX., 
Waterproof  Papers— Washable  Drawing  Papers — Washable  Card — Washable  Coloured  Paper 
— Waterproof  Millboard— Sugar  Paper.    XXL,  The  Characteristics  of  Paper — Paper  Testing. 

Enamelling  on  Metal. 

ENAMELS  AND  ENAMELLING.  For  Enamel  Makers, 
Workers  in  Gold  and  Silver,  and  Manufacturers  of  Objects  of  Art. 
By  Paul  Randau.  Translated  from  the  German.  With  Sixteen  Illus- 
trations. Demy  8vo.  180  pp.  Price  10s.  6d.  net.  (Post  free,  10s.  lOd. 
home  ;  lis.  abroad.) 

THE  ART  OP  ENAMELLING  ON  METAL.     By  W. 

Norman  Brown.  Twenty-eight  Illustrations.  Crown  8vo.  60  pp. 
Price  2s.  6d.  net.    (Post  free,  2s.  9d.  home  and  abroad.) 

Silk  Manufacture. 

SILK   THROWING   AND   WASTE   SILK  SPINNING. 

By  Hollins  Rayner.  Demy  8vo.  170  pp.  117  Illus.  Price  5s.  net. 
(Post  free,  5s.  4d.  home;  5s.  6d.  abroad.) 

Contents. 

The  Silkworm— Cocoon  Reeling  and  Qualities  of  Silk— Silk  Throwing— Silk  Wastes— The 
Preparation  of  Silk  Waste  for  Degumming — Silk  Waste  Degumming,  Schapping  and  Dis- 
charging— The  Opening  and  Dressing  of  Wastes — Silk  Waste  "  Drawing  "  or  "  Preparing  " 
Machinery — Long  Spinning— Short  Spinning — Spinning  and  Finishing  Processes— Utilisation 
of  Waste  Products — Noil  Spinning — Exhaust  Noil  Spinning. 
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Books  on  Textile  and  Dyeing 
Subjects. 

THE  CHEMICAL  TECHNOLOGY  OF  TEXTILE 
FIBRES :  Their  Origin,  Structure,  Preparation,  Washing, 
Bleaching,  Dyeing,  Printing  and  Dressing.  By  Dr.  Georg  von 
Georgievics.  Translated  from  the  German  by  Charles  Salter. 
320  pp.  Forty-seven  Illustrations.  Royal  8vo.  Price  10s.  6d.  net. 
(Post  free,  lis.  home  ;  lis.  3d.  abroad.) 

Contents. 

The  Textile  Fibres— Washing,  Bleaching,  Carbonising— Mordants  and  Mor= 
danting— Dyeing— Printing— Dressing  and"  Finishing. 

POWER-LOOM  WEAVING  AND  YARN  NUMBERING, 

According  to  Various  Systems,  with  Conversion  Tables.  Translated 
from  the  German  of  Anthon  Gruner.  With  Twenty-six  Diagrams 
in  Colours.  150  pp.  Crown  8vo.  Price  7s.  6d.  net.  (Post  free, 
7s.  9d.  home  ;  8s.  abroad.) 

Contents. 

Power=Loom  Weaving  in  General.  Various  Systems  of  Looms— Mounting  and 
Starting  the  Power=Loom.  English  Looms — Tappet  or  Treadle  Looms — Dobbies — 
General  Remarks  on  the  Numbering,  Reeling  and  Packing  of  Yarn— Appendix— Useful 
Hints.    Calculating  Warps — Weft  Calculations — Calculations  of  Cost  Price  in  Hanks. 

TEXTILE  RAW  MATERIALS  AND  THEIR  CON- 
VERSION INTO  YARNS.  (The  Study  of  the  Raw 
Materials  and  the  Technology  of  the  Spinning  Process.)  By  Julius 
Zipser.  Translated  from  German  by  Charles  Salter.  302  Illus- 
trations. 500  pp.  Demy  8vo.  Price  10s.  6d.  net.  (Post  free,  lis. 
home;  lis.  6d.  abroad.) 

Contents. 

PART  1.— The  Raw  Materials  Used  in  the  Textile  Industry. 

Mineral  Raw  Materials.    Vegetable  Raw  Materials.    Animal  Raw  Materials. 
PART  II.— The  Technology  of  Spinning  or  the  Conversion  of  Textile  Raw 
Materials  into  Yarn. 

Spinning  Vegetable  Raw  Materials.  Cotton  Spinning — Installation  of  a  Cotton 
Mill — Spinning  Waste  Cotton  and  Waste  Cotton  Yarns — Flax  Spinning — Fine  Spinning — Tow 
Spinning — Hemp  Spinning — Spinning  Hemp  Tow  String — Jute  Spinning — Spinning  Jute  Line 
Yarn — Utilising  Jute  Waste. 

PART  III.— Spinning  Animal  Raw  Materials. 

Spinning  Carded  Woollen  Yarn — Finishing  Yarn — Worsted  Spinning — Finishing  Worsted 
Yarn — Artificial  Wool  or  Shoddy  Spinning — Shoddy  and  Mungo  Manufacture— Spinning 
Shoddy  and  other  Wool  Substitutes — Spinning  Waste  Silk — Chappe  Silk — Fine  Spinning — 
Index. 

GRAMMAR  OP  TEXTILE  DESIGN.  By  H.  Nisbet, 
Weaving  and  Designing  Master,  Bolton  Municipal  Technical  School. 
Demy  8vo.  280  pp.  490  Illustrations  and  Diagrams.  Price  6s.  net. 
(Post  free,  6s.  4d.  home ;  6s.  6d.  abroad.) 

Contents- 
Chapter  I.,  Introduction. — General  Principle  of  Fabric  Structure  and  the  use  of  Design 
Paper. 

Chapter  II.,  The  Plain  Weave  and  its  Modifications. — The  Plain,  Calico,  or 
Tabby  Weave. — Firmness  of  Texture — Variety  of  Texture — Variety  of  Form  :  Ribbed  Fabrics 
— Corded  Fabrics — Matt  Weaves. 

Chapter  III.,  Twill  and  Kindred  Weaves. — Classification  of  Twill  Weaves. —  i.  Con- 
tinuous Twills— (a)  Warp-face  Twills — (b)  Weft-face  Tu>ills—(c)  Warp  and  Weft-face  Twills — 
The  Angle  of  Twill — Influences  affecting  the  Prominence  of  Twills  and  Kindred  Weaves  (a) 
Character  of  Weave,  (b)  Character  of  Yarn,  (c)  Number  of  Threads  per  Inch,  (d)  Direction  of 
Twill  in  Relation  to  the  Direction  of  Twist  in  Yarn — 2.  Zigzag  or  Wavy  Twills — 3.  Re= 
arranged  Twills :  Satin  Weaves — Table  of  Intervals  of  Selection  for  the  Construction  of 
Satin  Weaves — Corkscrew  Twills — Rearrangement  of  Twill  Weaves  on  Satin  and  other 
Bases— 4.  Combined  T wills— 5.  Broken  Twills— 6.  Figured  or  Ornamented  Twills. 

Chapter  IV.,  Diamond  and  Kindred  Weaves, — Diamond  Weaves. — Honeycomb  and 
Kindred  Weaves — Brighton  Weaves — Sponge  Weaves — Huck-a-Back  and  Kindred  Weaves — 
Grecian  Weaves — Linear  Zigzag  Weaves. 

Chapter  V.,  Bedford  Cords. — Plain  Calico-ribbed  Bedford  Cords — Plain  Twill-ribbed 
Bedford  Cords — Figured  Bedford  Cords — Tabulated  Data  of  Particulars  relating  to  the  Manu- 
facture of  Seventeen  Varieties  of  Bedford  Cord  Fabrics  described  in  this  Chapter. 

[Continued  011  next  page 
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Chapter  VI.,  Backed  Fabrics. — Weft-backed  Fabrics — Warp-backed  Fabrics — Reversible 
or  Double-faced  Fabrics. 

Chapter  VII.,  Fustians. — Varieties  of  Fustians. — Imperials  or  Swansdowns — Cantoons 
or  Diagonals — Moleskins — Beaverteens — Velveteens  and  Velveteen  Cutting — Ribbed  or 
Co'deJ  Velveteen — Figured  Velveteen — Corduroy — Figured  Corduroy — Corduroy  Cutting 
Machines. 

Chapter  VIII.,  Terry  Pile  Fabrics. — Meth  ds  of  producing  Terry  Pile  on  Textile  Fab- 
rics— Terry -forming  Devices — Varieties  of  Terry  Fabrics — Action  of  the  Reed  in  Relation  to 
Shedding — Figured  Terry  Weaving — Practical  Details  of  Terry  Weaving. 

Chapter  IX.,  Gauze  and  Leno  Fabrics. — Gauze,  Net  Leno,  and  Leno  Brocade 
Varieties  of  Cross= Weaving. — Plain  Gauze,  and  a  Heald  Gauze  or  Leno  Harness — Net 
Leno  Fabrics — Gauze  and  Net  Leno  Figuring  by  means  of  several  Back  Standard  Healds  to 
each  Doup  Heald — Leno  Specialities  produced  by  a  System  of  Crossing  Warp  Ends  in 
front  of  the  Reed — A  Device  for  the  Production  of  Special  Leno  Effects — Full  Cross  Leno 
Fabrics — Relative  Merits  of  a  Top  and  a  Bottom  Doup  Harness — Relative  Merits  of  Different 
Types  of  Dobbies  for  Gauze  and  Leno  Fabrics—  Shaking  Devices  for  Leno  Weaving — Practical 
Details  of  Leno  Weaving — Tempered  Steel=wire  Doup  Harnesses  for  Cross=weaving — 
Mock  or  Imitation  Leno  Fabrics. 

Chapter  X,  TissuE,  Lappet,  and  Swivel  Figuring;  also  Ondule  Effects,  and 
'Looped  Fabrics. — Tissue  Figuring — Madras  Muslin  Curtains — Lappet  Figuring — Spot 
Lappet  Figuring — Swivel  Figuring — Woven  Ondule  Effects — Loom  for  Weaving  Ondule1 
Effects — Weft  Ondule  Effects — Looped  Fabrics. — Index. 

ART  NEEDLEWORK  AND  DESIGN.    POINT  LACE.  A 

Manual  of  Applied  Art  for  Secondary  Schools  and  Continuation  Classes. 
By  M.  E.  Wilkinson.  Oblong  quarto.  With  22  Plates.  Bound  in 
Art  Linen.     Price  3s.  6d.  net.    (Post  free,  3s.  lOd.  home  ;  4s.  abroad.) 

Contents. 

Sampler  of  Lace  Stitches — Direct  ons  for  work  ng  Point  Lace,  tracing  Patterns,  etc. — 
List  of  Materials  and  Implements  required  for  working.  Plates  I.,  Simple  Lines,  Straight  and 
Slanting,  and  Designs  formed  from  them.  II.,  Patterns  formed  from  Lines  in  previous 
Lesson.  III.,  Patterns  formed  from  Lines  in  previous  Lesson.  IV.,  Simple  Curves,  and 
Designs  formed  from  them.  V.,  Simple  Leaf  form,  and  Designs  formed  from  it.  VI.,  Ele, 
mentary  Geometrical  forms,  with  Definitions.  VII.,  Exercises  on  previous  Lessons.  VIII., 
Filling  of  a  Square,  Oblong  and  Circle  with  Lace  Stitches.  IX.,  Design  for  Tie  End,  based 
on  simple  Leaf  form.  X.,  Lace  Butterflies  (Freehand).  XL.  Twenty  simple  Designs  evolved 
from  Honiton  Braid  Leaf.  XII.,  Design  for  Lace  Handkerchief,  based  on  previous  Lesson. 
XIII.,  Design  for  Tea-cosy.  XIV.,  Freehand  Lace  Col'ar.  XV.,  Freehand  Lace  Cuff  (to 
match).  XVI.,  Application  of  Spray  from  Lesson  XI.  XVII.,  Adaptation  of  Curves  within 
a  Square,  for  Lace  Cushion  Centre.  XVIIL,  Conventional  Spray  for  corner  of  Tea-cloth. 
XIX.,  Geometrical  form  for  Rosebowl  D'Oyley,  to  be  originally  filled  in.  XX.,  Geometrical 
form  for  Flower-vase  D'Oyley,  to  be  originally  filled  in.  Each  Lesson  contains  Instructions 
for  Working,  and  application  cf  new  Stitches  from  Sampler. 

HOME  LACE-MAKING.  A  Handbook  for  Teachers  and 
Pupils.  By  M.  E.  W.  Milroy.  Crown  8vo.  64  pp.  With  3  Plates 
and  9  Diagrams.  Price  Is.  net.  (Post  free,  Is.  3d.  home;  Is.  4d. 
abroad.) 

THE  CHEMISTRY  OF  HAT  MANUFACTURING.  Lec- 
tures delivered  before  the  Hat  Manufacturers'  Association.  By  Wat- 
son Smith,  F.C.S. ,  F.I.C.  Revised  and  Edited  by  Albert  Shonk. 
Crown  8vo.  132  pp.  16  Illustrations.  Price  7s.  6d.  net.  (Post  free, 
7s.  9d.  home;  7s.  lOd.  abroad.) 

THE  TECHNICAL  TESTING  OF  YARNS  AND  TEX- 
TILE FABRICS.  With  Reference  to  Official  Specifica- 
tions. Translated  from  the  German  of  Dr.  J.  Herzfeld.  Second 
Edition.  Sixty-nine  Illustrations.  200  pp.  Demy  8vo.  Price  10s.  6d. 
net.    (Post  free,  10s.  lOd.  home  ;  lis.  abroad.) 

DECORATIVE    AND    FANCY    TEXTILE  FABRICS. 

By  R.  T.  Lord.  For  Manufacturers  and  Designers  of  Carpets,  Damask, 
Dress  and  all  Textile  Fabrics.  200  pp.  Demy  8vo.  132  Designs  and 
Illustrations.    Price7s.6d.net.    (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

THEORY  AND  PRACTICE  OF  DAMASK  WEAVING. 

By  H.  Kinzer  and  K.  Walter.  Royal  8vo.  Eighteen  Folding  Plates. 
Six  Illustrations.  Translated  from  the  German.  110  pp.  Price  8s.  6d, 
anet.    (Post  free,  9s.  home  ;  9s.  6d.  abroad.) 
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TEXTILE  BOOKS — continued. 
Contents. 

The  Various  Sorts  of  Damask  Fabrics— Drill  (Ticking,  Handloom-made)—  Whole 
Damask  for  Tablecloths — Damask  with  Ground-  and  Connecting-warp  Threads — Furniture 
Damask — Lampas  or  Hangings — Church  Damasks — The  Manufacture  of  Whole  Damask 

— Damask  Arrangement  wkh  and  without  Cross-Shedding— The  Altered  Cone-arrangement — 
The  Principle  of  the  Corner  Lifting  Cord — The  Roller  Principle — The  Combination  of  the 
Jacquard  with  the  so-called  Damask  Machine — The  Special  Damask  Machine — The  Combina- 
tion of  Two  Tyings. 

FAULTS  IN  THE  MANUFACTURE  OF  WOOLLEN 
GOODS  AND  THEIR  PREVENTION.  By  Nicolas 
Reiser.  Translated  from  the  Second  German  Edition.  Crown  8vo. 
Sixty-three  Illustrations.  170  pp.  Price  5s.  net.  (Post  free,  5s.  4d. 
home  ;  5s.  6d.  abroad.) 

Contents. 

Improperly  Chosen  Raw  Material  or  Improper  Mixtures — Wrong  Treatment  of  the 
Material  in  Washing,  Carbonisation,  Drying,  Dyeing  and  Spinning — Improper  Spacing  of  the 
Goods  in  the  Loom — Wrong  Placing  of  Colours — Wrong  Weight  or  Width  of  the  Goods 
—Breaking  of  Warp  and  Weft  Threads— Presence  of  Doubles,  Singles,  Thick,  Loose, 
and  too  Hard  Twisted  Threads  as  well  as  Tangles,  Thick  Knots  and  the  Like — Errors  in 
Cross-weaving — Inequalities,  i.e.,  Bands  and  Stripes — Dirty  Borders — Defective  Selvedges- 
Holes  and  Buttons — Rubbed  Places — Creases — Spots — Loose  and  Bad  Colours — Badly  Dyed  * 
Selvedges — Hard  Goods — Brittle  Goods — Uneven  Goods — Removal  of  Bands,  Stripes, 
Creases  and  Spots. 

SPINNING  AND  WEAVING  CALCULATIONS,  especially 
relating  to  Woollens.  From  the  German  of  N.  Reiser.  Thirty-four 
Illustrations.  Tables.  160  pp.  Demy  8vo.  1904.  Pricel0s.6d.net. 
(Post  free,  10s.  lOd.  home;  lis.  abroad.) 

Contents. 

Calculating  the  Raw  Material — Proportion  of  Different  Grades  of  Wool  to  Furnish  a 
Mixture  at  a  Given  Price — Quantity  to  Produce  a  Given  Length — Yarn  Calculations — Yarn 
Number — Working  Calculations — Calculating  the  Reed  Count — Cost  of  Weaving,  etc. 

WATERPROOFING  OF  FABRICS.  By  Dr.  S.  Mierzinski. 
Crown  8vo.  104  pp.  19  Illus.  Price  5s.  net.  (Post  free,  5s.  3d.  home ; 
5s.  4d.  abroad.) 

Contents. 

Introduction  —  Preliminary  Treatment  of  the  Fabric  —  Waterproofing  with  Acetate  of 
Alumina — Impregnation  of  the  Fabric — Drying — Waterproofing  with  Paraffin — Waterproofing 
with  Ammonium  Cuprate  —  Waterproofing  with  Metallic  Oxides  —  Coloured  Waterproof 
Fabrics — Waterproofing  with  Gelatine,  Tannin,  Caseinate  of  Lime  and  other  Bodies — Manu- 
facture of  Tarpaulin— British  Waterproofing  Patents — Index. 

HOW  TO  MAKE  A  WOOLLEN  MILL  PAY.  By  John 
Mackie.  Crown  8vo.  76  pp.  Price  3s.  6d.  net.  (Post  free,  3s.  9d. 
home  ;  3s.  lOd.  abroad.) 

Contents. 

Blends,  Piles,  or  Mixtures  of  Clean  Scoured  Wools — Dyed  Wool  Book — The  Order  Book 
— Pattern  Duplicate  Books — Management  and  Oversight— Constant  Inspection  of  Mill  De- 
partments— Importance  of  Delivering  Goods  to  Time,  Shade,  Strength,  etc. — Plums. 

(For  "  Textile  Soaps  and  Oils  "  see  p.  y.) 

Dyeing,    Colour  Printing, 
Matching  and  Dye-stuffs. 

THE  COLOUR  PRINTING  OF  CARPET  YARNS.  Manual 
for  Colour  Chemists  and  Textile  Printers.  By  David  Paterson, 
F.C.S.  Seventeen  Illustrations.  136  pp.  Demy  8vo.  Price  7s.  6d. 
net.    [Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

Contents. 

Structure  and  Constitution  of  Wool  Fibre— Yarn  Scouring — Scouring  Materials — Water  for 
Scouring — Bleaching  Carpet  Yarns— Colour  Making  for  Varn  Printing — Colour  Printing 
Pastes — Colour  Recipes  for  Yarn  Printing — Science  of  Colour  Mixing — Matching  of  Colours 
— "Hank"  Printing— Printing  Tapestry  Carpet  Yarns — Yarn  Printing — Steaming  Printed 
Yarns— Washing  of  Steamed  Yarns— Aniline  Colours  Suitable  for  Yarn  Printing — Glossary  of 
Dyes  and  Dye-wares  used  in  Wood  Yarn  Printing — Appendix. 
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THE  SCIENCE  OF  COLOUR  MIXING.  A  Manual  in- 
tended for  the  use  of  Dyers,  Calico  Printers  and  Colour  Chemists.  By 
David  Paterson,  F.C.S.  Forty-one  Illustrations,  Five  Coloured  Plates, 
and  Four  Plates  showing:  Eleven  Dyed  Specimens  of  Fabrics.  132 

pp.  Demy  8vo.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home  ;  8s. 
abroad.) 

Contents. 

Colour  a  Sensation ;  Colours  of  Illuminated  Bodies ;  Colours  of  Opaque  and  Transparent 
Bodies;  Surface  Colour — Analysis  of  Light;  Spectrum;  Homogeneous  Colours;  Ready 
Method  of  Obtaining  a  Spectrum — Examination  of  Solar  Spectrum ;  The  Spectroscope  and 
Its  Construction ;  Colourists'  Use  of  the  Spectroscope — Colour  by  Absorption  ;  Solutions  and 
Dyed  Fabrics ;  Dichroic  Coloured  Fabrics  in  Gaslight — Colour  Primaries  of  the  Scientist 
versus  the  Dyer  and  Artist;  Colour  Mixing  by  Rotation  and  Lye  Dyeing;  Hue,  Purity, 
Brightness;  Tints;  Shades,  Scales,  Tones,  Sad  and  Sombre  Colours — Colour  Mixing;  Pure 
and  Impure  Greens,  Orange  and  Violets;  Large  Variety  of  Shades  from  few  Colours;  Con- 
sideration of  the  Practical  Primaries :  Red,  Yellow  and  Blue — Secondary  Colours ;  Nomen- 
clature of  Violet  and  Purple  Group ;  Tints  and  Shades  of  Violet ;  Changes  in  Artificial  Light 
— Tertiary  Shades  ;  Broken  Hues;  Absorption  Spectra  of  Tertiary  Shades — Appendix  :  Four 
Plates  with  Dyed  Specimens  Illustrating  Text — Index. 

DYERS'  MATERIALS  :  An  Introduction  to  the  Examination, 
Evaluation  and  Application  of  the  most  important  Substances  used  in 
Dyeing,  Printing,  Bleaching  and  Finishing.  By  Paul  Heerman,  Ph.D. 
Translated  from  the  German  by  A.  C.  Wright,  M.A.  (Oxon.),  B.Sc. 
(Lond.).  Twenty-four  Illustrations.  Crown  8vo.  150  pp.  Price  5s. 
net.    (Post  free,  5s.  4d.  home  ;  5s.  6d.  abroad.) 

COLOUR  MATCHING  ON  TEXTILES.  A  Manual  in- 
tended  for  the  use  of  Students  of  Colour  Chemistry,  Dyeing  and 
Textile  Printing.  By  David  Paterson,  F.C.S.  Coloured  Frontis- 
piece.    Twenty-nine  Illustrations  and  Fourteen  Specimens  Of  Dyed 

Fabrics.  Demy  8vo.  132  pp.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd. 
home  ;  8s.  abroad.) 

Contents. 

Colour  Vision  and  Structure  of  the  Eye — Perception  of  Colour — Primary  and  Comple- 
mentary Colour  Sensations — Daylight  for  Colour  Matching-^Selection  of  a  Good  Pure  Light 
— Diffused  Daylight,  Direct  Sunlight,  Blue  Skylight,  Variability  of  Daylight,  etc.,  etc. — 
Matching  of  Hues — Purity  and  Luminosity  of  Colours — Matching  Bright  Hues — Aid  of  Tinted 
Films — Matching  Difficulties  Arising  from  Contrast — Examination  of  Colours  by  Reflected 
and  Transmitted  Lights — Effect  of  Lustre  and  Transparency  of  Fibres  in  Colour  Matching 
— Matching  of  Colours  on  Velvet  Pile — Optical  Properties  of  Dye  stuffs,  Dichroism,  Fluor- 
escence— Use  of  Tinted  Mediums — Orange  Film — Defects  of  the  Eye — Yellowing  of  the  Lens 
— Colour  Blindness,  etc. — Matching  of  Dyed  Silk  Trimmings  and  Linings  and  Bindings — Its 
Difficulties — Behaviour  of  Shades  in  Artificial  Light — Colour  Matching  of  Old  Fabrics,  etc. — 
Examination  of  Dyed  Colours  under  the  Artificial  Lights — Electric  Arc,  Magnesium  and  Dufton, 
Gardner  Lights,  Welsbach,  Acetylene,  etc. — Testing  Qualities  of  an  Illuminant — Influence 
of  the  Absorption  Spectrum  in  Changes  of  Hue  under  the  Artificial  Lights — Study  of  the 
Causes  of  Abnormal  Modifications  of  Hue,  etc. 

COLOUR:  A  HANDBOOK  OF  THE  THEORY  OF 
COLOUR.  By  George  H.  Hurst,  F.C.S.  With  Ten 
Coloured  Plates  and  Seventy-two  Illustrations.  160  pp.  Demy  8vo. 
Price  7s.  6d.  net.    (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

Contents- 
Colour  and  Its  Production— Cause  of  Colour  in  Coloured  Bodies— Colour  Pheno= 
mena  and  Theories — The  Physiology  of  Light — Contrast— Colour  in  Decoration  and 
Design — Measurement  of  Colour. 

Reissue  of 

THE  ART  OF  DYEING  WOOL,  SILK  AND  COTTON. 

Translated  from  the  French  of  M.  Hellot,  M.  Macquer  and  M.  le 
Pileur  D'Apligny.  First  Published  in  English  in  1789.  Six  Plates. 
Demy  8vo.  446  pp.  Price  5s.  net.  (Post  free,  5s.  6d.  home ;  6s. 
abroad.) 

Contents. 

Part  I.,  The  Art  of  Dyeing  Wool  and  Woollen  Cloth,  Stuffs,  Yarn,  Worsted,  etc. 
Part  II.,  The  Art  of  Dyeing  Silk.  Part  III.,  The  Art  of  Dyeing  Cotton  and  Linen 
Thread,  together  with  the  Method  of  Stamping  Silks,  Cottons,  etc. 
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THE  CHEMISTRY  OF  DYE-STUFFS.    By  Dr.  Georg  Von 
Georgievics.    Translated  from  the  Second  German  Edition.    412  pp. 
Demy  8vo.    Price  10s.  6d.  net.   (Post  free,  lis.  home  ;  lis.  6d.  abroad.) 
Contents. 

Introduction — Coal  Tar — Intermediate  Products  in  the  Manufacture  of  Dye-stuffs — The 
Artificial  Dye-stuffs  (Coal-tar  Dyes) — Nitroso  Dye-stuffs — Nitro  Dye  stuffs — Azo  Dye-stuffs — 
Substantive  Cotton  Dye-stuffs  —  Azoxystilbene  Dye  stuffs — Hydrazones  —  Ketoneimides  — 
Triphenylmethane  Dye-stuffs — Rosolic  Acid  Dye-stuffs — Xanthene  Dye-stuffs — Xanthone  Dye- 
stuffs — Flavones — Oxyketone  Dye-stuffs — Quinoline  and  Acridine  Dye-stuffs  — Quinonimide 
or  Diphenylamine  Dye-stuffs — The  Azine  Group :  Eurhodines,  Safranines  and  Indulines — 
Eurhodines — Safranines  —  Quinoxalines — Indigo  —  Dye-stuffs  of  Unknown  Constitution  — 
Sulphur  or  Sulphine  Dye  stuffs — Development  of  the  Artificial  Dye-stuff  Industry — The 
Natural  Dye-stuffs — Mineral  Colours — Index. 

THE  DYEING  OF  COTTON  FABRICS:  A  Practical 
Handbook  for  the  Dyer  and  Student.  By  Franklin  Beech,  Practical 
Colourist  and  Chemist.  272  pp.  Forty-four  Illustrations  of  Bleaching 
and  Dyeing  Machinery.  Demy  8vo.  Price  7s.  6d.  net.  (Post  free, 
7s.  lOd.  home ;  8s.  abroad.) 

Contents. 

Structure  and  Chemistry  of  the  Cotton  Fibre — Scouring  and  Bleaching  of  Cotton — Dyeing 
Machinery  and  Dyeing  Manipulations — Principles  and  Practice  of  Cotton  Dyeing — Direct 
Dyeing;  Direct  Dyeing  followed  by  Fixation  with  Metallic  Salts;  Direct  Dyeing  followed  by 
Fixation  with  Developers;  Direct  Dyeing  followed  by  Fixation  with  Couplers;  Dyeing  on 
Tannic  Mordant ;  Dyeing  on  Metallic  Mordant ;  Production  of  Colour  Direct  upon  Cotton 
Fibres  ;  Dyeing  Cotton  by  Impregnation  with  Dye-stuff  Solution — Dyeing  Union  (Mixed  Cotton 
and  Wool)  Fabrics — Dyeing  Half  Silk  (Cotton-Silk,  Satin)  Fabrics — Operations  following 
Dyeing — Washing,  Soaping,  Drying — Testing  of  the  Colour  of  Dyed  Fabrics — Experimental 
Dyeing  and  Comparative  Dye  Testing — Index. 

The  book  contains  numerous  recipes  for  the  production  on  Cotton  Fabrics  of  all  kinds  of  a 
great  range  of  colours. 

THE  DYEING  OF  WOOLLEN  FABRICS.  By  Franklin 
Beech,  Practical  Colourist  and  Chemist.  Thirty-three  Illustrations. 
Demy  8vo.  228  pp.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home  ; 
8s.  abroad.) 

Contents. 

The  Wool  Fibre — Structure,  Composition  and  Properties — Processes  Preparatory  to  Dyeing 
— Scouring  and  Bleaching  of  Wool — Dyeing  Machinery  and  Dyeing  iManipuIations — Loose 
Wool  Dyeing,  Yarn  Dyeing  and  Piece  Dyeing  Machinery — The  Principles  and  Practice  of 
Wool  Dyeing — Properties  of  Wool  Dyeing — Methods  of  Wool  Dyeing — Groups  of  Dyes — 
Dyeing  with  the  Direct  Dyes— Dyeing  with  Basic  Dyes — Dyeing  with  Acid  Dyes — Dyeing 
with  Mordant  Dyes — Level  Dyeing— Blacks  on  Wool — Reds  on  Wool — Mordanting  of  Wool — 
Orange  Shades  on  Wool — Yellow  Shades  on  Wool — Green  Shades  on  Wool — Blue  Shades  on 
Wool — Violet  Shades  on  Wool — Brown  Shades  on  Wool — Mode  Colours  on  Wool — Dyeing 
Union  (Mixed  Cotton  Wool)  Fabrics — Dyeing  of  Gloria — Operations  following  Dyeing — 
Washing,  Soaping,  Drying — Experimental  Dyeing  and  Comparative  Dye  Testing — Testing  of 
the  Colour  of  Dyed  Fabrics — Index. 

Bleaching  and  Washing. 

A  PRACTICAL  TREATISE  ON  THE  BLEACHING  OP 
LINEN  AND  COTTON  YARN  AND  FABRICS.  By 

L.  Tailfer,  Chemical  and  Mechanical  Engineer.  Translated  from  the 
French  by  John  Geddes  McIntosh.  Demy  8vo.  303  pp.  Twenty 
Illus.    Price  12s.  6d.  net.    (Post  free,  13s.  home ;  13s.  6d.  abroad.) 

Cotton  Spinning  and  Combing. 

COTTON  SPINNING  (First  Year).  By  Thomas  Thornley, 
Spinning  Master,  Bolton  Technical  School.  160  pp.  Eighty-four  Illus- 
trations. Crown  8vo.  Second  Impression.  Price  3s.  net.  (Post  free, 
3s.  4d.  home  ;  3s.  6d.  abroad.) 

Contents. 

Syllabus  and  Examination  Papers  of  the  City  and  Guilds  of  London  Institute — Cultiva- 
tion, Classification,  Ginning,  Baling  and  Mixing  of  the  Raw  Cotton — Bale-Breakers,  Mixing 
Lattices  and  Hopper  Feeders — Opening  and  Scutching — Carding — Indexes. 
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COTTON  SPINNING  (Intermediate,  or  Second  Year).  By 
Thomas  Thornley.  Second  Impression.  180  pp.  Seventy  Illustra- 
tions. Crown  8vo.  Price  5s.  net.  (Post  free,  5s.  4d.  home  ;  5s.  6d. 
abroad.) 

Contents. 

Syllabuses  and  Examination  Papers  of  the  City  and  Guilds  of  London  Institute — The 
Combing  Process— The  Drawing  Frame — Bobbin  and  Fly  Frames — Mule  Spinning — Ring 
Spinning — General  Indexes. 

COTTON  SPINNING  (Honours,  or  Third  Year).  By  Thomas 
Thornley.  216  pp.  Seventy-four  Illustrations.  Crown  8vo.  Second 
Edition.    Price  5s.  net.    (Post  free,  5s.  4d.  home  ;  5s.  6d.  abroad.) 

Contents. 

Syllabuses  and  Examination  Papers  of  the  City  and  Guilds  of  London  Institute — Cotton — 
The  Practical  Manipulation  of  Cotton  Spinning  Machinery — Doubling  and  Winding — Reeling 
— Warping — Production  and  Costs — Main  Driving — Arrangement  of  Machinery  and  Mill 
Planning — Waste  and  Waste  Spinning — Indexes. 

COTTON  COMBING  MACHINES.  By  Thos.  Thornley, 
Spinning  Master,  Technical  School,  Bolton.  Demy  8vo.  117  Illustra- 
tions.  300  pp.    Price  7s.  6d.  net.    (Post  free,  8s.  home  ;  8s.  6d.  abroad.) 

Contents. 

The  Sliver  Lap  Machine  and  the  Ribbon  Cap  Machine— General  Description  of  the  Heilmann 
Comber — The  Cam  Shaft — On  the  Detaching  and  Attaching  Mechanism  of  the  Comber- 
Resetting  of  Combers — The  Erection  of  a  Heilmann  Comber — Stop  Motions  ;  Various  Calcu- 
lations— Various  Notes  and  Discussions — Cotton  Combing  Machines  of  Continental  Make — 
Index. 

Flax,  Hemp  and  Jute  Spinning. 

MODERN  FLAX,  HEMP  AND  JUTE  SPINNING  AND 
TWISTING.  A  Practical  Handbook  for  the  use  of  Flax, 
Hemp  and  Jute  Spinners,  Thread,  Twine  and  Rope  Makers.  By 
Herbert  R.  Carter,  Mill  Manager,  Textile  Expert  and  Engineer, 
Examiner  in  Flax  Spinning  to  the  City  and  Guilds  of  London 
Institute.  Demy  8vo.  1907.  With  92  Illustrations.  200  pp.  Price 
7s.  6d.  net.    (Post  free,  7s.  9d.  home  ;  8s.  abroad.) 

Contents. 

Raw  Fibre. — Origin  of  Flax — Hemp  and  Jute  Fibre — Description  of  the  Plants — Mode  of 
Cultivation — Suitable  Climate  and  Soil — Sowing — Harvesting  — Rippling  Flax  and  Hemp  - 
Water  Retting — Dew  Retting —Extraction  of  the  Fibre— Marketing  the  Fibre — Bracquing — 
Flax,  Hemp  and  Jute  Marks — Comparative  Prices— Ports  of  Export — Trade  Centres — Fibre 
Selling  Conditions — Duty  on  Fibre — Fibre  Exports.  Hackling*. — Sorting  and  Storing  the 
Raw  Fibre — Softening  Hemp  and  Jute — Jute  Batching — Cutting — Piecing  Out — Roughing — 
Hackling  by  Hand  and  Machine — Tippling — Sorting — Ventilation  of  Hackling  Rooms.  Sliver 
Formation. — Spreading  Line — Heavy  Spreading  System — Good's  Combined  Hackle  and 
Spreader — Jute  Breaking  and  Carding — Flax  and  Hemp  Tow  Carding — Bell  Calculation  — 
Clock  System— Theory  of  Spreading.  Line  and  Tow  Preparing.  — Drawing  and  Doubling 
—  Draft  Calculation  —Set  Calculation — Tow  Combing — Compound  Systems — Automatic  Stop 
Motions  and  Independent  Heads — Details  of  Preparing  Machinery — Ventilation — Humidifica- 
tion.  Gill  Spinning. — Gill  Spinning  for  Shoe  Threads,  Rope  Yarns,  Binder  and  Trawl 
Twines— The  Automatic  Gill  Spinnei — Rope  and  Reaper  Yarn  Numbering.  The  Flax, 
Hemp  and  Jute  Roving"  Frame.  — Bobbin  Winding — Differential  Motion — Twist  Calculation 
-Practical  Changing — Rove  Stock.  Dry  and  Half=Dry  Spinning*. — Flyer  and  Ring 
Frames — Draft  and  Twist  Calculation — Bobbin  Dragging — Reaches — Set  of  Breast  Beam 
and  Tin-rod.  Wet  Spinning  of  Flax,  Hemp  and  Tow — Hot  and  Cold  Water  Spinning- 
Improvements  in  the  Water  Trough — Turn  off  and  Speed  of  Spindles — Reaches — Belting- 
Band  Tying — Tape  Driving — Oiling — Black  Threads — Cuts  per  Spindle — Ventilation  of  the 
Wet  Spinning  Room.  Yarn  Department. — Reeling — Cop  Winding — Cheese  and  Spool 
Winding — Balling  Shoe  Thread,  Reaper  Yarn,  etc. — Yarn  Drying  and  Conditioning — Yarn 
Bundling — Yarn  Baling— Weight  of  Yarn — Yarn  Tables — Duty  on  Yarn  Imports.  Manufac- 
ture of  Threads,  Twines  and  Cords.  —Hank  Winding— Wet  and  Dry  Twisting— Cabling- 
Fancy  Yarns — Twine  Laying — Sizing  and  Polishing  Threads  and  Twines — Softening  Threads 
— Skeining  Threads -Balling  Twines — Leeson's  Universal  Winder— Randing  Twines — Spool- 
ing Sewing  Threads— Comparative  Prices  of  Flax  and  Hemp  Cords,  Lines  and  Threads. 
Rope  Making.  —Construction  of  Hawsers  and  Cables— Stranding^-Laying  and  Closing — 
Compound  Rope  Machines — Rules  for  Rope  Makers — Weight  of  Ropes — Balling  and  Coiling 
Ropes.  Mechanical  Department. — Boilers,  Engines  and  Turbines — Power  Transmission 
by  Belts  and  Ropes — Electric  Light  and  Power  Transmission — Fans — Oils  and  Oiling — 
Repairs — Fluting.  Mill  Construction. — Flax,  Hemp  and  Jute  Spinning  Mills  and  Ropework 
— Heating — Roofs — Chimneys,  etc. 
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Collieries  and  Mines. 

RECOVERY  WORK  AFTER  PIT  FIRES.  By  Robert 
Lamprecht,  Mining  Engineer  and  Manager.  Translated  from  the 
German.  Illustrated  by  Six  large  Plates,  containing  Seventy-six 
Illustrations.  175  pp.,  demy  8vo.  Price  10s.  6d.  net.  (Post  free, 
10s.  lOd.  home;  lis.  abroad.) 

Contents. 

Causes  of  Pit  Fires— Preventive  Regulations  :  (1)  The  Outbreak  and  Rapid  Extension 
of  a  Shaft  Fire  can  be  most  reliably  prevented  by  Employing  little  or  no  Combustible  Material 
in  the  Construction  of  the  Shaft ;  (2)  Precautions  for  Rapidly  Localising  an  Outbreak  of  Fire  in 
the  Shaft ;  (3)  Precautions  to  be  Adopted  in  case  those  under  1  and  2  Fail  or  Prove  Inefficient. 
Precautions  against  Spontaneous  Ignition  of  Coal.  Precautions  for  Preventing  Explosions  of 
Fire-damp  and  Coal  Dust.  Employment  of  Electricity  in  Mining,  particularly  in  Fiery  Pits. 
Experiments  on  the  Ignition  of  Fire-damp  Mixtures  and  Clouds  of  Coal  Dust  by  Electricity — 
Indications  of  an  Existing  or  Incipient  Fire— Appliances  for  Working  in  Irrespirable 
Gases:  Respiratory  Apparatus;  Apparatus  with  Air  Supply  Pipes;  Reservoir  Apparatus; 
Oxygen  Apparatus — Extinguishing  Pit  Fires:  (a)  Chemical  Means;  (6)  Extinction  with 
Water.  Dragging  down  the  Burning  Masses  and  Packing  with  Clay;  (c)  Insulating  the  Seat 
of  the  Fire  by  Dams.  Dam  Building.  Analyses  of  Fire  Gases.  Isolating  the  Seat  of  a  Fire 
with  Dams:  Working  in  Irrespirable  Gases  ("Gas-diving"):  Air-Lock  Work.  Complete 
Isolation  of  the  Pit.  Flooding  a  Burning  Section  isolated  by  means  of  Dams.  Wooden 
Dams:  Masonry  Dams.  Examples  of  Cylindrical  and  Dome-shaped  Dams.  Dam  Doors: 
Flooding  the  Whole  Pit— Rescue  Stations:  (a)  Stations  above  Ground;  (6)  Underground 
Rescue  Stations— Spontaneous  Ignition  of  Coal  in  Bulk — Index. 

VENTILATION  IN  MINES.  By  Robert  Wabner,  Mining 
Engineer.  Translated  from  the  German.  Royal  8vo.  Thirty  Plates 
and  Twenty-two  Illustrations.  240  pp.  Price  10s.  6d.  net.  (Post  free, 
lis.  home  ;  lis.  3d.  abroad.) 

Contents- 

The  Causes  of  the  Contamination  of  Pit  Air— The  Means  of  Preventing  the 
Dangers  resulting  from  the  Contamination  of  Pit  Air— Calculating  the  Volume 
of  Ventilating  Current  necessary  to  free  Pit  Air  from  Contamination — Determination 
of  the  Resistance  Opposed  to  the  Passage  of  Air  through  the  Pit— Laws  of  Re= 
sistance  and  Formulae  therefor— Fluctuations  in  the  Temperament  or  Specific  Re= 
sistance  of  a  Pit— Means  for  Providing  a  Ventilating  Current  in  the  Pit— Mechani  = 
cal  Ventilation— Ventilators  and  Fans — Determining  the  Theoretical,  Initial,  and 
True  (Effective)  Depression  of  the  Centrifugal  Fan— New  Types  of  Centrifugal  Fan 
of  Small  Diameter  and  High  Working  Speed— Utilising  the  Ventilating  Current  to 
the  utmost  Advantage  and  distributing  the  same  through  the  Workings— Artifici= 
ally  retarding  the  Ventilating  Current— Ventilating  Preliminary  Workings— Blind 
Headings— Separate  Ventilation— Supervision  of  Ventilation— Index. 

HAULAGE  AND  WINDING  APPLIANCES  USED  IN 
MINES.  By  Carl  Volk.  Translated  from  the  German. 
Royal  8vo.  With  Six  Plates  and  148  Illustrations.  150  pp.  Price 
8s.  6d.  net.    (Post  free,  9s.  home;  9s.  3d.  abroad.) 

Contents. 

Haulage  Appliances — Rops— Haulage  Tubs  and  Tracks — Cages  and  Winding  Appliances — 
Winding  Engines  for  Vertical  Shafts — Winding  without  Ropes — Haulage  in  Levels  and 
Inclines— The  Working  of  Underground  Engines — Machinery  for  Downhill  Haulage. 


Dental  Metallurgy. 

DENTAL  METALLURGY  :  MANUAL  FOR  STUDENTS 
AND  DENTISTS.  By  A.  B.  Griffiths,  Ph.D.  Demy 
8vo.  Thirty-six  Illustrations.  200  pp.  Price  7s.  6d.  net.  'Post  free, 
7s.  lOd.  home;  8s.  abroad.) 

Contents. 

Introduction — Physical  Properties  of  the  Metals — Action  of  Certain  Agents  on  Metals — 
Alloys — Action  of  Oral  Bacteria  on  Alloys — Theory  and  Varieties  of  Blowpipes — Fluxes — 
Furnaces  and  Appliances — Heat  and  Temperature — Gold — Mercury — Silver — Iron — Copper — 
Zinc — Magnesium — Cadmium — Tin— Lead  — Aluminium— Antimony  —  Bismuth  —  Palladium- 
Platinum — Iridium— Nickel— Practical  Work — Weights  and  Measures. 
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Engineering,  Smoke  Prevention 
and  Metallurgy. 

•     THE   PREVENTION  OF  SMOKE.     Combined   with  the 
Economical  Combustion  of  Fuel.     By  W.  C.  Popplewell,  M.Sc, 
A.M.Inst.,  C.E.,  Consulting  Engineer.    Forty-six  Illustrations.    190  pp. 
Demy  8vo.    Price  7s.  6d.  net.    (Post  free,  7s.  lOd.  home  ;  8s.  3d.  abroad.) 
Contents. 

Fuel  and  Combustion —  Hand  Firing  in  Boiler  Furnaces — Stoking  by  Mechanical  Means — 
Powdered  Fuel — Gaseous  Fuel — Efficiency  and  Smoke  Tests  of  Boilers — Some  Standard 
Smoke  Trials — The  Legal  Aspect  of  the  Smoke  Question — The  Best  Means  to  be  adopted  for 
the  Prevention  of  Smoke — Index. 

GAS  AND  COAL  DUST  FIRING.  A  Critical  Review  of 
the  Various  Appliances  Patented  in  Germany  for  this  purpose  since 
1885.  By  Albert  Putsch.  130  pp.  Demy  8vo.  Translated  from  the 
German.  With  103  Illustrations.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd. 
home;  8s.  abroad.) 

Contents. 

Generators — Generators  Employing  Steam — Stirring  and  Feed  Regulating  Appliances- 
Direct  Generators — Burners — Regenerators  and  Recuperators — Glass  Smelting  Furnaces- 
Metallurgical  Furnaces — Pottery  Furnace — Coal  Dust  Firing — Index. 

THE   HARDENING   AND   TEMPERING   OP  STEEL 
IN  THEORY  AND  PRACTICE.     By  Fridolin  Reiser. 
Translated   from   the  German  of  the  Third  Edition.     Crown  8vo. 
120  pp.    Price  5s.  net.    (Post  free,  5s.  3d.  home;  5s.  4d.  abroad.) 
Contents. 

Steel — Chemical  and  Physical  Properties  of  Steel,  and  their  Casual  Connection  — 
Classification  of  Steel  according  to  Use — Testing  the  Quality  of  Steel  —  Steel  = 
Hardening-— Investigation  of  the  Causes  of  Failure  in -Hardening— Regeneration  of 
Steel  Spoilt  in  the  Furnace— Welding  Steel— Index. 

SIDEROLOGY:  THE  SCIENCE  OF  IRON  (The  Con- 
stitution of  Iron  Alloys  and  Slags).  Translated  from  German  of 
Hanns  Freiherr  v.  Juptner.  350  pp.  Demy  8vo.  Eleven  Plates 
and  Ten  Illustrations.  Price  10s.  6d.  net.  (Post  free,  lis.  home; 
lis.  6d.  abroad.) 

Contents. 

The  Theory  of  Solution. — Solutions — Molten  Alloys — Varieties  of  Solutions — Osmotic 
Pressure — Relation  between  Osmotic  Pressure  and  other  Properties  of  Solutions — Osmotic 
Pressure  and  Molecular  Weight  of  the  Dissolved  Substance — Solutions  of  Gases — Solid  Solu- 
tions— Solubility — Diffusion — Electrical  Conductivity — Constitution  of  Electrolytes  and  Metals 
— Thermal  Expansion.  Micrography. — Microstructure — The  Micrographic  Constituents  of 
Iron — Relation  between  Micrographical  Composition,  Carbon-Content,  and  Thermal  Treat- 
ment of  Iron  Alloys— The  Microstructure  of  Slags.  Chemical  Composition  of  the  Alloys 
of  Iron. — Constituents  of  Iron  Alloys — Carbon — Constituents  of  the  Iron  Alloys,  Carbon — 
Opinions  and  Researches  on  Combined  Carbon — Opinions  and  Researches  on  Combined 
Carbon — Applying  the  Curves  of  Solution  deduced  from  the  Curves  of  Recalescence  to  the  De 
termination  of  the  Chemical  Composition  of  the  Carbon  present  in  Iron  Alloys — The  Constitu- 
ents of  Iron — Iron — The  Constituents  of  Iron  Alloys — Manganese — Remaining  Constituents  of 
Iron  Alloys — A  Silicon— Gases.  The  Chemical  Composition  of  Slag. — Silicate  Slags- 
Calculating  the  Composition  of  Silicate  Slags — Phosphate  Slags — Oxide  Slags — Appendix — 
Index. 

EVAPORATING,  CONDENSING  AND  COOLING  AP- 
PARATUS. Explanations,  Formulas  and  Tables  for  Use 
in  Practice.  By  E.  Hausbrand,  Engineer.  Translated  by  A.  C. 
Wright,  M.A.  (Oxon.),  B.Sc.  (Lond.).  With  Twenty-one  Illustra- 
tions and  Seventy-six  Tables.  400  pp.  Demy  8vo.  Price  10s.  6d.  net. 
(Post  free,  lis.  home;  lis.  6d.  abroad.) 

Contents. 

^Coefficient  of  Transmission  of  Heat,  k/,  and  the  Mean  Temperature  Difference,  OJm — 
Parallel  and  Opposite  Currents — ApparatusTor  Heating  with  Direct  Fire — The  Injection  o^ 
Saturated  Steam — Superheated  Steam — Evaporation  by  Means  of  Hot  Liquids — The  Trans- 
ference of  Heat  in  General,  and  Transference  by  means  of  Saturated  Steam  in  Particular 
—The  Transference  of  Heat  from  Saturated  Steam  in  Pipes  (Coils)  and  Double  Bottoms 
—Evaporation  in  a  Vacuum— The  Multiple-effect  Evaporator — Multiple-effect  Ev  .norators 
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Contents  of  "Evaporating,  Condensing  and  Cooling 

Apparatus  "  .—continued. 
from  which  Extra  Steam  is  Taken — The  Weight  of  Water  which  must  be  Evaporated  from 
100  Kilos,  of  Liquor  in  order  its  Original  Percentage  of  Dry  Materials  from  1-25  per  cent, 
up  to  20-70  per  cent. — The  Relative  Proportion  of  the  Heating  Surfaces  in  the  Elements 
of  the  Multiple  Evaporator  and  their  Actual  Dimensions — The  Pressure  Exerted  by  Currents 
of  Steam  and  Gas  upon  Floating  Drops  of  Water— The  Motion  of  Floating  Drops  of  Water 
upon  which  Press  Currents  of  Steam — The  Splashing  of  Evaporating  Liquids — The  Diameter 
of  Pipes  for  Steam,  Alcohol,  Vapour  and  Air — The  Diameter  of  Water  Pipes — The  Loss 
of  Heat  from  Apparatus  and  Pipes  to  the  Surrounding  Air,  and  Means  for  Preventing 
the  Loss — Condensers — Heating  Liquids  by  Means  of  Steam — The  Cooling  of  Liquids— 
The  Volumes  to  be  Exhausted  from  Condensers  by  the  Air-pumps — A  Few  Remarks  on  Air- 
pumps  and  the  Vacua  they  Produce — The  Volumetric  Efficiency  of  Air-pumps — The  Volumes 
of  Air  which  must  be  Exhausted  from  a  Vessel  in  order  to  Reduce  its  Original  Pressure  to  a 
Certain  Lower  Pressure — Index. 

Sanitary  Plumbing,  Electric 
Wiring,  Metal  Work,  etc. 

EXTERNAL  PLUMBING  WORK.  A  Treatise  on  Lead 
Work  for  Roofs.  By  John  W.  Hart,  R.P.C.  180  Illustrations.  272 
pp.  Demy  8vo.  Second  Edition  Revised.  Price  7s.  6d.  net.  (Post 
free,  7s.  lOd.  home  ;  8s.  abroad.) 

HINTS  TO  PLUMBERS  ON  JOINT  WIPING,  PIPE 
BENDING  AND  LEAD  BURNING.  Third  Edition, 
Revised  and  Corrected.  By  John  W.  Hart,  R.P.C.  184  Illustrations. 
313  pp.  Demy  8vo.  Price  7s.  6d.  net.  (Post  free,  8s.  home ;  8s.  6d. 
abroad.) 

Contents. 

Pipe  Bending  —  Pipe  Bending  (continued)  —  Pipe  Bending  (continued)  —  Square  Pipe 
Bendings — Half-circular  Elbows — Curved  Bends  on  Square  Pipe — Bossed  Bends — Curved 
Plinth  Bends — Rain-water  Shoes  on  Square  Pipe — Curved  and  Angle  Bends — Square  Pipe 
Fixings — Joint-wiping — Substitutes  for  Wiped  Joints — Preparing  Wiped  Joints— Joint  Fixings 
— Plumbing  Irons — Joint  Fixings — Use  of  "Touch"  in  Soldering — Underhand  Joints — Blown 
and  Copper  Bit  Joints — Branch  Joints— Branch  Joints  (continued) — Block  Joints — Block 
Joints  (continued) — Block  Fixings — Astragal  Joints — Pipe  Fixings — Large  Branch  Joints — 
Large  Underhand  Joints — Solders — Autogenous  Soldering  or  Lead  Burning — Index. 

SANITARY  PLUMBING  AND  DRAINAGE.  By  John 
W.  Hart.  Demy  8vo.  With  208  Illustrations.  250  pp.  1904.  Price 
7s.  6d.  net.    (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

Contents. 

Sanitary  Surveys— Drain  Testing — Drain  Testing  with  Smoke — Testing  Drains  with  Water 
— Drain  Plugs  for  Testing — Sanitary  Detects — Closets — Baths  and  Lavatories — House  Drains 
— Manholes — Iron  Soil  Pipes — Lead  Soil  Pipes — Ventilating  Pipes — Water-closets — Flushing 
Cisterns — Baths — Bath  Fittings  —  Lavatories  —  Lavatory  Fittings — Sinks — Waste  Pipes — 
Water  Supply — Ball  Valves  —  Town  House  Sanitary  Arrangements — Drainage — Jointing 
Pipes — Accessible  Drains — Iron  Drains — Iron  Junctions — Index. 

ELECTRIC  WIRING  AND  FITTING  FOR  PLUMBERS 
AND  GASFITTERS.  By  Sydney  F.Walker,  R.N.,  M.I.  E.E.. 
M.I.Min.E.,  A.M.Inst.C.E.,  etc.,  etc.  Crown  8vo.  150  pp.  With  Illus- 
trations and  Tables.  Price  5s.  net.  (Post  free,  5s.  3d.  home ;  5s.  6d. 
abroad.) 

Contents. 

Chapter  I.,  Electrical  Terms  Used. — Pressure  and  Current — The  Volt — Ampere — 
Electrical  Resistance — Earth — Continuous  and  Alternating  Currents — The  Electric  Circuit — 
Leakage — Heating  of  Conductors — Size  and  Forms  of  Conductors — The  Kilowatt — Loss  of 
Pressure — Arrangement  of  Conductors— Looping  In — The  Three  Wire  System — Switches — 
Fuses— Circuit— Breakers.  II.,  The  Insulation  of  Wires,  Their  Protection  Fixing-,  etc. 
— Conductors  Insulated  with  Paper  and  Similar  Materials — Sparking  between  Conductors 
— Diahte  Insulation— Flexible  Cords — Concentric  Conductors — Twin  Conductors— Three-Core 
Cables — Fireproof  Insulation  for  Conductors — Jointing — T  Joints — Covering  T  Joints  in  Vul- 
canized Rubber  Cables.  III.,  Fixing-  the  Wiring;  and  Cables.— Laying  Out  the  Route— The 
Protection  of  the  Wires  and  Cables — Wood  Casing — Metallic  Conduits — Non-Metallic  Con- 
ductors— Fixing  the  Conduits  and  Running  Wires  in  Them — Drawing  Wire  ;  into  Tubes — To 
Avoid  Shock.  IV.,  Lamps.— The  Incandescent  Lamp — Lamp  Holders — Lamp  Fittings — The 
Nernst  Lamp.  V.,  Switches,  Fuses,  Distribution  Boards,  etc. — The  Electricity  Meter — 
Prepayment  Meters. 
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THE  PRINCIPLES  AND  PRACTICE  OF  DIPPING, 
BURNISHING,  LACQUERING  AND  BRONZING 
BRASS  WARE.  By  W.  Norman  Brown.  35  pp.  Crown 
8vo.    Price  2s.  net.    (Post  free,  2s.  3d.  home  and  abroad.) 

A  HANDBOOK  ON  JAPANNING  AND  ENAMELLING 
FOR  CYCLES,  BEDSTEADS,  TINWARE,  ETC.  By 

William  Norman  Brown.  52  pp.  and  Illustrations.  Crown  8vo. 
Price  2s.  net.    (Post  free,  2s.  3d.  home  and  abroad.) 

THE   PRINCIPLES   OF  HOT  WATER   SUPPLY.  By 

John  W.  Hart,  R.P.C.  With  129  Illustrations.  177  pp.,  demy  8vo. 
Price  7s.  6d.  net.    (Post  free,  7s.  lOd.  home ;  8s.  abroad.) 

Contents. 

"Water  Circulation — The  Tank  System — Pipes  and  Joints — The  Cylinder  System — Boilers 
tfor  the  Cylinder  System — The  Cylinder  System — The  Combined  Tank  and  Cylinder  System 
— Combined  Independent  and  Kitchen  Boiler — Combined  Cylinder  and  Tank  System  with 
Duplicate  Boilers — Indirect  Heating  and  Boiler  Explosions — Pipe  Boilers — Safety  Valves — 
Safety  Valve? — The  American  System — Heating  Water  by  Steam — Steam  Kettles  and  Jets 
— Heating  Power  of  Steam — Covering  for  Hot  Water  Pipes — Index. 

House  Decorating  and  Painting. 

THREE  HUNDRED  SHADES  AND  HOW  TO  MIX 
THEM.  For  Architects,  Painters  and  Decorators,  By  A. 
Desaint,  Artistic  Interior  Decorator  of  Paris.  The  book  contains  100 
folio  Plates,  measuring  12  in.  by  7  in.,  each  Plate  containing  specimens 
of  three  artistic  shades.  These  shades  are  all  numbered,  and  their 
composition  and  particulars  for  mixing  are  fully  given  at  the  beginning 
of  the  book.  Each  Plate  is  interleaved  with  grease-proof  paper,  and 
the  volume  is  very  artistically  bound  in  art  and  linen  with  the  Shield 
of  the  Painters'  Guild  impressed  on  the  cover  in  gold  and  silver.  Price 
21s.  net.    (Post  free,  21s.  6d.  home  ;  22s.  6d.  abroad.) 

HOUSE    DECORATING    AND    PAINTING.      By  W. 

Norman  Brown.  Eighty-eight  Illustrations.  150  pp.  Crown  8vo. 
Price  3s.  6d.  net.    (Post  free,  3s.  9d.  home  and  abroad.) 

A  HISTORY  OF  DECORATIVE  ART.  By  W.  Norman 
Brown.  Thirty-nine  Illustrations.  96  pp.  Crown  8vo.  Price  2s.  6d. 
net.    (Post  free,  2s.  9d.  home  and  abroad.) 

WORKSHOP  WRINKLES  for  Decorators,  Painters,  Paper- 
hangers  and  Others.  By  W.  N.  Brown.  Crown  8vo.  128  pp.  Second 
Edition.    Price  2s.  6d.  net.    (Post  free,  2s.  9d.  home  ;  2s.  lOd.  abroad.) 

Brewing  and  Botanical, 

HOPS  IN  THEIR  BOTANICAL,  AGRICULTURAL 
AND  TECHNICAL  ASPECT,  AND  AS  AN  ARTICLE 
OF  COMMERCE.  By  Emmanuel  Gross,  Professor  at 
the  Higher  Agricultural  College,  Tetschen-Liebwerd.  Translated 
from  the  German.  Seventy-eight  Illustrations.  340  pp.  Demy  8vo. 
Price  12s.  6d.  net.    (Post  free,  13s.  home ;  13s.  6d.  abroad.) 

Contents. 

HISTORY  OF  THE  HOP— THE  HOP  PLANT — Introductory — The  Roots— The  Stem— 
and  Leaves — Inflorescence  and  Flower :  Inflorescence  and  Flower  of  the  Male  Hop ;  In- 
florescence and  Flower  of  the  Female  Hop — The  Fruit  and  its  Glandular  Structure  :  The 
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Fruit  and  Seed — Propagation  and  Selection  of  the  Hop — Varieties  of  the  Hop :  (a)  Red  Hops  ; 
{b)  Green  Hops ;  (c)  Pale  Green  Hops — Classification  according  to  the  Period  of  Ripening : 
Early  August  Hops;  Medium  Early  Hops;  Late  Hops — Injuries  to  Growth — Leaves  Turning 
Yellow.  Summer  or  Sunbrand,  Cones  Dropping  Off,  Honey  Dew,  Damage  from  Wind,  Hail 
and  Rain  ;  Vegetable  Enemies  of  the  Hop:  Animal  Enemies  of  the  Hop — Beneficial  Insects  on 
Hops— CULTIVATION— The  Requirements  of  the  Hop  in  Respect  of  Climate,  Soil  and 
Situation:  Climate;  Soil  ;  Situation — Selection  of  Variety  and  Cuttings — Planting  a  Hop 
Garden  :  Drainage  ;  Preparing  the  Ground  ;  Marking-out  for  Planting  ;  Planting  ;  Cultivation 
and  Cropping  of  the  Hop  Garden  in  the  First  Year — Work  to  be  Performed  Annually  in  the 
Hop  Garden :  Working  the  Ground ;  Cutting ;  The  Non-cutting  System ;  The  Proper  Per- 
formance of  the  Operation  of  Cutting :  Method  of  Cutting :  Close  Cutting,  Ordinary  Cutting, 
The  Long  Cut,  The  Topping  Cut ;  Proper  Season  for  Cutting :  Autumn  Cutting,  Spring 
Cutting;  Manuring:  Training  the  Hop  Plant:  Poled  Gardens,  Frame  Training;  Principal 
Types  of  Frames;  Pruning,  Cropping,  Topping,  and  Leaf  Stripping  the  Hop  Plant;  Picking, 
Drying  and  Bagging — Principal  and  Subsidiary  Utilisation  of  Hops  and  Hop  Gardens — Life: 
of  a  Hop  Garden  ;  Subsequent  Cropping— Cost  of  Production,  Yield  and  Selling  Prices. 

Preservation  and  Storage — Physical  and  Chemical  Structure  of  the  Hop  Cone —Judging,- 
the  Value  of  Hops. 

Statistics  of  Production— The  Hop  Trade— Index. 


Timber  and  Wood  Waste. 

TIMBER :  A  Comprehensive  Study  of  Wood  in  all  its  Aspects 
(Commercial  and  Botanical),  showing  the  Different  Applications  and 
Uses  of  Timber  in  Various  Trades,  etc.  Translated  from  the  French 
of  Paul  Charpentier.  Royal  8vo.  437  pp.  178  Illustrations.  Price 
12s.  6d.  net.    (Post  free,  13s.  home  ;  14s.  abroad.) 

Contents. 

Physical  and  Chemical  Properties  of  Timber — Composition  of  the  Vegetable  Bodies 
— Chief  Elements — M.  Fremy's  Researches — Elementary  Organs  of  Plants  and  especially  of 
Forests — Different  Parts  of  Wood  Anatomically  and  Chemically  Considered — General  Pro- 
perties of  Wood— Description  of  the  Different  Kinds  of  Wood — Principal  Essences  with 
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